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Model Appropriateness Consideration
* Have we built the right model?

 Have we built the model right?



Have We Built the Right Model?
—This is the province of “validation”

—We can rarely validate the model — only
seek to
* Build confidence

* Disconfirm it
—This is specific to model purpose

—Here, a lapse is either
* an oversimplification of the situation

* An inaccurate “dynamic hypothesis” as to
how things work



Have We Built the Model Right?

* Did we implement our planned model logic as we
had intended?

— Did we want one thing and put in place mechanisms that
entailed another thing

— This is the province of classic testing & quality assurance
* Peer reviews
e Testing (e.g. Junit)

* Here, a lapse is typically a model “defect” (bug)

— In this lecture, we will be dealing with identifying this
sort of defect



Debugging: Faults, Failures

* A “fault” is an underlying defect

e Afailure is a visible problem, e.g.

— Mode
— Mode

— Mode

“crashes”
will not run
is reporting values that are patently

impossible given the implications of our intensions

e Carcasses arising and walking

* People recovering form a lifelong illness

* People moving on a surface that should be impassable
(e.g. ariver)



Surprises & Failures

e Often complex models (including ABMs) exhibit
surprising emergent properties

— There may be things we consider very implausible that
are jointly implied of various pieces of our model
specification

— There may even be things we consider “impossible”
given our intended model structure that are in fact
implied by it — we just didn’t realize this!



Some Model “Surprises” Reflect...
Mistakes in our implementation (divergence of “what

we told the model to do” from “what we intended to

tell the model to do”)

— Typing “a/a+b” rather than “a/(a+b)”

— Misunderstanding of how a type of model building block (e.g.
a guard in a rate transition) “works”

Unrealistic aspects of our plan (“what we intended to
tell the model to do” had hidden inconsistences with
how the world works)

Discoveries about what could happen in the world

We are focusing here on the first of these issues, but
need to realize that it often takes time to figure out in
which category a given surprise lies!



What is Debugging?

* Debugging is the process of finding and
removing the defects (faults) in our program,
based on observations of “failures” or
“aberrant behaviour”



Best Debugging Strategy: Avoiding It!

e Defensive Programming
e Offensive Programming

We will talk about best practices for these
approaches in a separate lecture



Offensive Programming: Try to Get Broken

Program to Fail Early, Hard

e Asserts: Proactively scan for and flag incorrect
assumptions, aborting the program as a result
* Fill memory allocated with illegal values

* Fill object w/illegal data just before deletion

e Set buffers at end of heap, so that overwrites
likely trigger page fault

e Setting default values to be illegal in enums

* We will talk about Assertions & Error Handling
later this week



Assertion Goal: Fail Early!

* Alert programmer to misplaced assumptions as
early as possible

e Benefits
— Documents assumptions

— Reduces likelihood that error will slip through
* Helps discourage “lazy” handling of only common case

* Forces developer to deal explicitly with bug before
continuing

— Reduces debugging time
— Helps improve thoroughness of tests



Avoid Side Effects in Assertions

* Because assertions may be completely
removed from the program, it is unsafe to rely
on side effects occuring in them

asse ++1 < max:

Arnold et al. The Java Programming Language, Fourth Edition. 2006.



Arnold et al. The Java Programming Language, Fourth Edition. 2006.

Enabling Assertions in Java

* 2 ways
— Usual: Via java runtime command line

-enableassertions/-eal[descriptor]
* e.g.
-enableassertions:com.acme.Plotter

-enableassertions:com.acme. ..

-disableassertions/-da[descriptor]

— Less common: via reflection (ClassLoader)
public void setDefaultAssertionStatus(boolean enabled)

pubTic void setPackageAssertionStatus(String packageName, boolean

enhabled) i i
public void setClassAssertionStatus(String className,

boolean enabled)



Enabling Assertions in AnyLogic
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Assertions in Later AnyLogic Versions

* [n some later AnyLogic versions, should enable
assertions only in the model itself

* This is simple to do
— Uses the package name

 More details on this are available on request



Aspect) and Eclipse

* Aspect] is a language that allows for succinctly
describing “cross cutting” functionality in
programs — such as tracing or logging requests

e Aspect) can automatically insert tracing
instrumentation into our code
— This gives us many of the benefits of manual tracing

program execution without the need for the markup
& mark-down work

* |f time permits, we will present this method on
Friday



A Powerful Debugging Approach

* Simplify error occurrence as much as possible
* Locate fault source

— Gather data or context that reproduces problem

* Rip out whole areas of model to see simplest condition that

(sometimes just seeing what eliminates error immediately clues in to
what it might be)

— Record what have done
do

* Analyze data & form hypothesis about defect

* Determine how to prove/disprove hypothesis
* Prove or disprove hypothesis
* Think about defect

Until can fix defect

— Look for similar errors that may not yet be found
— Figure out what about process left vulnerable to this error



Important Elements

“Localizing” problem (Simplifying model & input until
discover minimum required mechanism)

— Save away original model (so don’t modify!)

— Comparing good & bad versions: What is different?

— Note down what does & does not work

— Seeing path of execution (particularly around fault location)

Alternate between thinking & experimenting

Observing model state (“situation”) at points preceding
error

Compare with previous versions that were working
Read error messages given by AnylLogic

Confirming certain assumptions are true prior to error
Talk with someone about issue/perform a peer review
Specify and investigate top hypotheses



Debugging AnyLogic

* Anylogic’s researcher version now contains a
debugger

* You can attach to AnyLogic from debuggers
such as Eclipse

— The key thing is to set anylogic to use a port



Debugging Options

Debugging is the process of locating and fixing the
faults behind observed failures

Using output for manual tracing & reporting
— A valuable option here is to use this interactively

Using model navigation mechanisms to inspect
information about the model

Using Aspect] for tracing/logging

Using tools like logdj for customizable logging
Using an external debugger (e.g. via eclipse)
Using AnyLogic Professional/Research debugger



Using output for manual tracing &

reporting
* Pros
— Minimal learning curve
— Flexible
— Easily targeted

e Cons

— Requires time-consuming manual
* “markup”
e de-markup
— Can require many build/simulation iterations to
localize problem

— Limited capacity of console



Output to the Console: How To

e System.err.printIln(String)

— System.err.printIn("Sent cure message to person ["
+ associatedPerson + "]");

— This will appear in red
 traceln(String)
e System.out.printIn(String)



(_3.

Use in AnylLog
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i
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}
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Sent cure messzage to person [root.Population[é6]]

Sent cure messzage to person [root.Population[88]]

I was cured!
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Sent cure message to person [root.Population[95]]
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I was cured! T |
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Interactive reporting

* Anylogic’s support of interactive mechanisms allows
us to custom-trigger reporting through user interface
actions

— Button push
— Mouse click

 We can also use elements like sliders to change things in a
way that hints as to the nature of a problem

* This reporting may be
— Custom-built for debugging
— Built in, but not typically used here



/1\

Hands on Model Use Ahead

Load Provided Shared Model:
ABMModelWithBirthDeath
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Person-Level View
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Examining Contents of Collection
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Examining Contents of Collection

i’ ABMModel2 : Simulation - AnyLogic Advanced [EDUCATIC -0l x|

T | 8 & & G | € (& [Popdiation[3s] =] 3 | b ¥ anylogic

LT = e e L e L L e

0 nextIdForMewPerson
17,558

0 color
red

0 circlesize
10

0 CircleSize
I (@) Death

0 getPersonMame

0 strMame
persanl153

Susceptible

0 colorForRelation
0 SppearanceTime

6 isInitiallyInfected {3 sex {3 Initialage
true 6 Fa:nqle_t 0 I‘12.3‘El4 A
ethnici urrentAge

o Snuth.ﬂ.s?;n d
causeError PregnancyStatus )

(™ mother

B 0 FinalizeDeath

MonPregnant
() FertiityRateAgesexEthnicity
0 reportChildren k 0 PerformBirth
r
@9 ild 5 : ) 0 EstablishOffsprin ectionsBasedOnMothersConnections
children [ regnan ]
15} o EstablishQffsprin tionBasedOnMothersLocation
children b4
5 elements
0: root.Population[507] 0 Randomsex
1: root. Population[-11 o R andomEthnicity
2: root.Population[2339] 0 Randomége
3: root.Population[3Z52] o iSII‘lREpI'ﬂdLICti'I.I‘EY
4: root.Population[3437] e

, o= Pause model execution
Click here

Run: 0 | Paused | Time: 63.75 | Simulation: [l 1635 | [ | Memory: | 20M of 1,016M m | 9.3 sec




Custom Reporting
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Logging

* Logging is the process of recording a record
(trace) of events during program execution

— Recording can be made to a database, files, text
console, etc.

* Logging can be performed at a variety of levels
of detail

* Logdjis one logging framework



Logging with Log4j

Use of config files to configure

Different levels of logger
— TRACE, DEBUG, INFO, WARN, ERROR and FATAL

A given logger can be associated with Multiple
output streams

Doing error uploads to a server
Sending email (?)



public class Logger {

// Creation & retrieval methods:
public static Logger getRootLogger();
public static Logger getLogger(String name);

// printing methods:

public void trace(Object message);
public void debug(Object message);
public void info(Object message);
public void warn(Object message);
public void error(Object message);
public void fatal(Object message);

// generic printing method:
public void log(Level |, Object message);



Example use of Log4j

// get a logger instance named "com.foo"
Logger logger = Logger.getLogger("com.foo");

logger.warn("Low fuel level.");

logger.info(“general information");

// This request is disabled, because DEBUG < INFO.
logger.debug("Starting search for nearest gas
station.");



Config File
Here are example configuration files
# Set root logger level to DEBUG and its only appender to
Al.
logdj.rootLogger=DEBUG, Al

# Al is set to be a ConsoleAppender.
logdj.appender.Al=org.apache.logdj.ConsoleAppender

# Al uses PatternLayout.
logdj.appender.Al.layout=org.apache.logdj.PatternLayout
log4dj.appender.Al.layout.ConversionPattern=%-4r [%t] %-5p
%c %X - %om%n



Config File: Suppressing Selective Information
logdj.rootLogger=DEBUG, Al

logdj.appender.Al=org.apache.logdj.ConsoleAppender
logdj.appender.Al.layout=org.apache.log4j.PatternLayout

# Print the date in ISO 8601 format
log4dj.appender.Al.layout.ConversionPattern=%d [%t] %-5p
%c - %om%n

# Print only messages of level WARN or above in the
package com.foo.
logdj.logger.com.foo=WARN



Multiple Outputs

logdj.rootLogger=debug, stdout, R
logdj.appender.stdout=org.apache.log4j.ConsoleAppender
log4j.appender.stdout.layout=org.apache.log4j.PatternLayout

# Pattern to output the caller's file name and line number.
logdj.appender.stdout.layout.ConversionPattern=%5p [%t] (%F:%L) -
%m%n

logdj.appender.R=org.apache.logdj.RollingFileAppender
logdj.appender.R.File=example.log
logdj.appender.R.MaxFileSize=100KB

# Keep one backup file logdj.appender.R.MaxBackupindex=1
logdj.appender.R.layout=org.apache.logdj.PatternLayout
log4j.appender.R.layout.ConversionPattern=%p %t %c - %m%n



Using the External Eclipse
Debugger with AnyLogic



External Debugging in Eclipse

* The “Eclipse” editor is one of the most
popular extant software development tools

* Eclipse offers plug-ins of many sorts
— Debuggers
— Profilers
— Visualization tools
— Version control of models

* Eclipse can be used to debug AnyLogic models
at the Java source-code level



Overview: Setting up External Eclipse
Debugging in AnyLogic

* In anylogic, Set the jvm options for socket based
debugging (e.g. eclipse)
— go to "Properties" on the "Simulation" to run for the anylogic
model
— Set the "Java Machine Arguments" as follows:

-Xdebug -Xnoagent -Djava.compiler=NONE -Xrunjdwp:transport=dt_socket,server=y,suspend=n,address=8321

* in eclipse, create a debug configuration

— use "Remote Java Application”
* no project
» for "Connection Type", select "Standard (Socket Attach)”

* for "Connection properties”, Use

— Host: localhost
— Port 8321



Steps Required for Eclipse Debugging

* One time set-up for a particular model
— Set up AnylLogic to allow debugging connections
— Set up Eclipse to know

* How to connect to AnyLogic
e Where to look for source code files

* Every time want to debug
— Go to Eclipse
— Tell debugger to connect to AnyLogic process
— Interrupt process
— Set breakpoints, etc.



One-Time Setup In AnyLogic

e -Xdebug -Xnoagent -Djava.compiler=NONE -
Xrunjdwp:transport=dt_socket,server=y,suspe
nd=n,address=8321

 These go under the "Advanced" tab of the
simulation run to use



Setting up Debug Configurations
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Set up: Creating a Debugging
Configuration in Eclipse
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Setting Up Source Code Folders
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Add Source Folder

Debug - WenyiDecisionTreel2_2010/trunk /treeinterfacex3/src/cafusask;
= Edit

Source  Refactor

| | %3 -0 -

=
| I

'3 Hierarchy 3

=nsimSimulationiConkroller

HE:HIIE@EJ'

Mavigate Search Project

Run  Wwindow  Help

& Debug Configurations

seExistingTreeG!

Create. manage. and run configurations

attach to a Java virtual machineg accepting debug connections

f}start|

ERC

------- ;@D = VensimaimulationCantraller

Eg <terminated =Anylogic Application [R

=disconnected =Java HotSpot( Th
The Anylogic
Workspace is

Located under th

Usesr Folde

Aspect]fJava Application
. AnyLogicTracing3MainClass
Main (1)
MainClass (1)
8] MainClass (20
MainClass (3)
8] MainClass (4]
B MainClass (5
: Mainlass (&)
=48 Eclipse Application
’.= edu.usask. cs. silverR CP.produ
Java Applet
Java Application
AnylogicTracing2

)= Yariables | ®e Breakpoints &2

6 RuntimeException

* MullPointerException: caught and
& RuntimsException: caught and un
BuildPictureGuigdotSavelistener [
BuildPictureGuigdotSavelistener [
CreateMewTresauidCreataTreeli
CreateMewTreeGuifCreateTreelis
CreateScenarioDialog [line: 436] -
HTMLLinksToFiles [line: 27] - main

(‘m IseExistin

HE

B YensimSimulationCont

=l Cansale 83

Ik

- HTMLLinksTaFles

[T MainClassExecutionAITracing
g Run main class
TestlavaDecisionTrees

Se

||

Mame: | anviogic Application

=] Cc-mmonw

I Connect | 2 Source

£ Add File System Directory

File system folder

Specify folder and whether subfolders should be searched

celABMClinicModelys
._-J- -, i nqiv'z_BUILD'classes

— celChlamydia_4Marl

Directory:

¥ Search subfolders

Add. .,

Edits. ..

nqit'2_BUILDYsrc.gen — | andler
i

L Up |

Browse. .. | o |

Feestore Defaulk |

Directory Selection x|
Choose directory to add:
= A hate =
| alice

-[T] WensimTester

- [T] WenwiDecisionTreelZ_2010

U Uik

- J¥ JUnit Plug-in Test

@ 05 Framework

EIE Rermote Java Application

' E, Anylogic Application
AttachTolavaspplication

j’ﬂ Task Conkesxt Plug-in Test

oIy Task Conkext Test

B Test

Filker matched 31 of 31 items

£l

=

ﬂ— =]

[~ Search for dup

| .AnylogicProfessional

[ 0 AnyLogicUniversitDate created: 10/31/2010 8:27 PM]

J Config
| Workspace
. .metadata
. EclipseDebuggingExample
. EclipseDebuggingExample_BUILD

. .sethings

| tlasses
=

@

bbb i e oL,
Eolder: I srC.generated
Make Mew Falder | [0]'4 I Cancel |

¥

- Debug I %
c

erf

)
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Once Set up, Can...

* Set breakpoints
e See the variables, with symbolic information
* Suggestions

— Set a breakpoint on a thrown runtime exception
(regardless of whether caught)

— Throw a caught runtime exception from model
startup code

— When catch this in Eclipse, can then use to set
breakpoints (including in other files)



Start AnyLogic ivioael (EXperiment
with Extra Debugging JVM Arguments)

nylLogic Advanced [EDUCATIONAL USE ONLY]

Edit

View Model

roject £

J" Search

Window Help

= B || ] DebuggingSession

@l Main 22

E’Q EclipseDebuggingExample

a £y Main
> ?ﬁ Parameters
. %3 Functions
3 ‘v?; Events
. @ Environments

. €5 Embedded Objects

.+ |bk, Analysis Data
. ‘B Presentation
. &9 Person

2 €3 DebuoainaSession: Main

Mew

LX) Open with
X

Cut

Ctrl+0

Ctrl+X

(# populationSize
ﬁ Population [..]

P [N .
=\ jenvircnment

(1) datasetnfective

(# offspringDistanceFromMaother
(# initialPrevalenceOflnfection
(* immigrantsPerYear é‘?’ ImmigrantArrival (& prevalenceOfInfectionAmonglmmigrants
(" MeanLifespan

& TriggerDebugger

= Open..
of

=| Copy Ctrl+C
Paste

¥ Delete Delete
Qg’“" Refresh
Refactor 4

Run

v}

4

General
Advanced
Model Time
Presentation
Window
Parameters

Description

roblems &3

[114

ggingSession - SimulationExperiment

m

= Properties 52 | Bl Console

@ DebuggingSession - Simulation Experiment

Mame:  DebuggingSession Main active object class (root): | Main -
Random number generation:
Random seed (unique simulation runs)

@ Fixed seed (reproducible simulation runs) Seed Value: 1
offspringDistanceFromMother 15 /* half a distance cutside of per
initialPrevalenceOfInfection 0.01
immigrantsPerYear 100
prevalenceCfInfectionAmonglmmigrants 0.10
hdeznl fecnan 20 n

m

Ignore

=N =R

“Ojlme |7 0O

-

m

% Model &8

-

(% Parameter

Flow Aux ...
Stock Vari...
Event
Dynamic ...
Plain Vari...
Collectio...
Function
Table Fun...
Port
Connector

Entry Point

State
Transition
Initial 5tat...
Branch
History St...

@@QCLAr O rEHOTOEWDC

Final State
@ Environm...

m

OL Action

ila Analysis

@ Presentati...
@ Connectivi...
W Enterprise...

» Maore Libraries...

=

g []



Leave on Opening Screen for Now
(So We can Set up Eclipse)

¥ EclipseDebuggingExample : DebuggingSession - AnylLogic Advanced [EDUCATIONAL USE ONLY] ==

E‘ Bl | M o | Gy | experiment: Eclip... [ #¢ AnyLogic

EclipseDebugging Kxample

Experiment sefup page

‘ Run the model and switch ko Main view ‘

e 00 Tdle | Time: 000 | Sionlabion: Shem Fime nok ek | T | Meamiorw - (I 30 of 630 = | qnear



In Eclipse, Open “Debug” Perspective

= Java - C\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD\src.generated'\abmmodelwithbirthdeath\Person.java - Eclipse EIIEI
File Edit 5ource Refactor MNavigate Search Project Run Window Help

HrHE|m -0 -6 BEHFGCG S®S v~ PO EN SI~-F~Era - = (& va ) »

£ Pac 2 Hie | [E, Dec| 4" Sea| 35 De | B Co | = O/ [J] DefaultTracingFilter Main.java Personjava i 1 = B/ 5% outline &1 & History | 5 Call Hi Iy Aspect Visualization
g J 3 y
= | =5 ¥ -~ %5 Debug
= ] .
= AnylogicDebugProject - . (& new ShapeGroup() {...} &% laualhma=
e = AnylogicTracing !

B src
8 (default package)

CurrentAge() : double Other
drawModelElements(Panel] - - —
enterState(short, boolean) : void

; woid - -PerformBirth( ) { . . . .
[J] CTestjava EstablishOffspringConnectionsBasedOnMothersConnectior
[¥] MainClass.java Person mother = this: EstablishOffspringlocationBasedOnMothersLocation(Perso
G‘; MainClass Person offspring = get Main().add Population((dov evaluateRateOf(TransitionRate) : double
@ foolint) : void traceln("A baby has been born! - Baby's -id is " -+ evaluateTimecutOf(Transition Timeeout) : double
& main(String[]) : void establish -connections -of -infant executeActionOf(Statechart) : void
E MethodCalls.aj Est.abllsqufsprlngo'mectloqsﬁasedOﬁMot1ersCo"nec executeActionOf(TransitionMessage, Object) : void
= JRE Systern Library [JavaSE-1.6] s / now position the baby to be close to the mothe executefctionOf(TransitionRate) : void

=i Aspect] Runtime Library ESt-E.bllS'TI.foSpI.'L".LgLDCE.t.:LD‘TL:'E.SEdD".IHOt-".I.EISLDCE.t-.‘I.D‘TI. {

&) AnylegicTracing.jar

executeActionOf(TransitionTimeout) : void

exitState(short, Transition, boolean, Statechart) : void
FertilityRateAgeSexEthnicity(double, Sex, Ethnicity) : double
FinalizeDeath() : void

get_Main() : Main

getMNameOf(Statechart) : String
getMameOf(TransitionMessage) : String

&) AnylLogicTracingl jar
e AnyLongracng

58 src

:-E(defaultpackage) wvoid - ‘EstablishOffspringConnection=sEBasedOnMochers
[J] CTestjava

m

@ e OOk FrFOOOOESOCONENFEEON

m DefaultTracingFilterjava / ‘mow establish links between the baby and all ¢ getNameOf(TransitionRate) : String =
% ﬂr§C|g|gF|I1fer.Java if (mother.getConnections () '= nmll) [ f guard -ag d il b
ainClass.java . . . =
E MethodCallTracingl. 3 for (ARgent a ! mother.getConnections()) [Q_ Problems 3 gg Cross References - = B
- .S}rstel"l"l Library [JavaSE-1 6] ;erson p = (Person) a: 841 errors, 281 warnings, 0 others (Filter matched 200 of 1122 ltems]
= Aspect] Runtime Library offspring.connectTo (p) ; Description Resource i
- AnylLogicTracingd jar } @ Errors (100 of 841 items)
1= AnylogicTracing3 @3 ClassMatcher cannot be resolved to atype  GUIPrimePath...
[ src @3 ClassMatcher cannot be resolved to atype  GridPanel_Inte...
i AnylLogicTracing3 // Finally, establish a link betw he baby : @ ClassMatcher cannot be resolved to atype  GridPanel_Inte...

m DefaultTracingFilter,java 5 -last =o we don
[J] TTracingFilter.java

m MainClass.java offspr:mg co"mectTo(thls]

@ ClassMatcher cannot be resolved to atype  SandboxMain...
@ ClassMatcher cannot be resolved to atype  SandboxMain...

€2 ClassMatcher cannot be resolved to atype  ValidationTest...
i, MethodCallTracing2.aj @ ClassMatcher cannot be resolved to atype  ValidationTest...
=i JRE System Library [JavaSE-1.6] @ CompenentMotFoundException cannot be re AddArtifactGL...
=i Aspect] Runtime Library \ @ CompenentMotFoundException cannot be re AddArtifactGU...
o .| AnvloaicTracina3.iar ad - i £ CormnononthlntEnundEvrantinn rannnt he re AddAddifactGl]
< 1 | 3 1 [T 3 ] 1 3

o* Writable Smart Insert 520:1 Build Project



Start Debugger

File Edit Source Refactor Mavigate Search Project Rum Window Help

£ - | |- 0-2-4- |EB®C 5~ | ¢ ¥

'Eg Hierarchy &3

YensimSimulationController

fj'start|

= = H

7713 VensimTester

BCEEE
=G Object
@D = VensimSir A4 5 AnyLagicTracing3Mainlass
[Ad] & MainClass (6)
[A3] 7 MainClass (5)
[23] 8 MainClass (4)
[A3] 9 MainClass (3)

7714 WeryiDedsionTree12_2010

%5 Debug E3 [Ad] MainClass (2)
E‘E <terminated:Anylk & edu.usask, cs.silverRCP product

[3] MainClassExecutionATracing

d

WensimSimulationController

logger

branchMumber
counter

curTime
decisionTreestartTime
modelFileMarne

Debug As
Debug Configurations, .
Organize Favarites. ..

Watiables | ®a Breakpoints &3

e Expressionsw

® &

N EHES| N e YT

_G RuntimeException
- D'Jg MullPainterException: caught and uncaught
----- 'Jg RuntirmeException: caught and uncaught

----- O © cCreateScenarioDialog [ine: 436] - new Anonymous
----- O © HTMLLinksToFiles [line: 27] - mainiStringl 1)

""" O © BuildPicturesuiddatSavelistener [line: 207] - actionPerformed{ ActionEvent)

""" [0 © BuidrictureGuisdatSavelisterer [ine: 264] - check:ML()

----- O © cCreateMewTresGuitCreateTrestistener [line: 1054] - actionPerformed{AckionEvent)
----- O © cCreateMewTrescuitCreateTrestistener [line: 1055] - actionPerformed{AckionEvent)

-

[

(m YensimSimulationConk (m |IseExiskingTreeduij =2

m Main.java \I m Load®ML.java \I m InterfaceHandler.jav \I m CreateMewTreeGui.jay \I»l? = EPI
|

(E Console &5

5= outline 2 = Projects}

ﬁ | 3‘(,‘& Debug

(3R % e ut 5

ca.usask.cs.aui

import declarations

= UseExistingTreecui 90

: % BackListener

% BuildPictureListener
FileChooserListener
serialversionUID : long
backBotkan @ JEukkon
browseFile : JBUEkon

-

interfaceHandler © InterfaceHandler
loadvensimUI ¢ Loadyensimiui
runTreebBokton ; JEutbon
specifyTrees ; JLabel
wensimiarne @ Skring
wrnlErrarisg : JLabel
wmlLocakon @ ITextField

c UseExistingTreeGuilloadYensimGui, Interf
contentPanelayouk()  void
initComponents() ; void
setDefaultyaluel) : void

©E©®coooab oo s G

4 |

kbl B-ri-=0)

J=-<>

‘ Writable | Smark Insert

|209:9 |

E

11:58 AM
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Following Connection

&= Debug - WenyiDecisionTreel2_2010, trunk/treeinterfacey3/src/casusask,/cs/Gui/UseExistingTreeGui.jaya - E

File Edit Source FRefactor Mavigate Search Project Run Window  Help
|3 - | | % -0--@-|@®c v-| ¥ ol g-al oy - 79| %5 Debug
Tg Hierarchey &2 ¥ = 8|[5= outline 52 '[;_,'—;JProjects] =0
P . - H L =
\I'en5|m5|mulat|o|1Controller — : — - = laz W ow e w | e
Al e E - (& vensimSimulationZantraller ok | LA | W e 8 ca.usask.cs,Gui
E|@ Object o “logger i’ 1= impart declarations
e @D = WensimSimulationController 48 o branchiumber GD = UseExistingTreeGui 90
o counter BackListener
o curTime % BuildPictureListener
9 decisionTreeStart Time & FileChooserListener
o modelFileMare j ------ & serialversionlID ; long
X 5 0 ¥ | = | = | & - =g o backBotton : JButton

i, Anylogic Application [Remote Java Application]

E@ Jawa HotSpok(TM) 64-Bit Server YM[localhosk:3321]

s Daemon Thread [AnyLogic presentation Frame manager] {Running)
2 Thread [Destroylavaih] (Funning)

#2 Thread [AnyLogic simulation performance monitor] {Running)

B2 Thread [aWwT-EventQueus-0] (Running)

2 Daemon Thread [AWT-Windows] (Running)

8@ Thread [AWT-Shutdown] (Running)

‘Sf}‘-‘: Expressions\l

()= Yariables | ®g Breakpoints 53

Cille~=o

" %K@

_@ RuntirmeException

| v

344; MullPinterException: caught and uncaught
ij.,g RuntimeException: caught and uncaught fn
----- O © BuilldrictureGuiddotsaveListener [ine: 207] - actionPetformedi ActionEvent)
""" [ © suldrictureGuigdotsavelistener [ling: 264] - checkxML()
----- O © CreateMewTresGuidCreateTraslistenar [line: 1054] - actionPerformed! ActionEvent)
----- O © CreateMewTreeGuidCreateTreslistener [line: 1055] - actionPerformed ActionEvent)
----- [0 © CreateScenarioDialog [line: 436] - new Anonymous
""" [ © HTMLLinksToFiles [line: 27] - main{Skringl 1) j
rm WensimSimulationConk L’D UseExistingTreeGui.j &3 [J] Main.java 1 [J] LoadsML.java 1 [J] InterfaceHandler.jav 1 [J] CreatetewTreeGui.jav 7 17 = Eq
! 1
(ECDnsoIeE@ B EﬁlL}E.ij.':'[j\l a | _>|
|

o browseFile : JEUton
o inkerfaceHandler : InterfaceHandlsr
4 loadvensimUI ¢ LoadyensimGui
8 runTreeBaotton : JEUtbon
o specifyTree : JLabel
o wensimMame ; String
o xmlErrorMsg : JLabel
wmlLocaton : JTextFeld
¢ UseExistingTreeGuilLoadyensimGui, InterfaceHs
@ contentPanelayout() : void
B initComponents() : void
@ setDefaultyalued) ; void

| w

‘ Writable ‘ Smart Insert ‘ 2099




Open Up Java Files from the
Workspace Folder for this Project to
Inspect Source & Set Breakpoints

File Edit Source Refackor Mavigake Search Project Rum Window  Help f_,'SI:art|
=t f}Debug | %

b’Projects} i
(AR e » |

E
- Mate = AnylogicUniversity = Workspace - EclipseDebuggingExample_BUILD - src.generated = abmmodelwithbirthdeath - l‘all Search abmmodelwithbirthde ath Eﬂ‘

Organize *  Mew folder

- " . dified 5 | - | | bn : ShapeGroup
- Favorites = ame S modhe R e fectionStatechart : Statechart
| Tutorials2011 || ebuggingGession.java S/16/2012 12:30 PM  JAVA File 9KB itialage : double
i itiationOfPregnancy : TransitionRate
¢ 371 _Apringz011 || Hyperirrays.java 5{16/2012 12:30PM  JAVA File 1KB ” snancy
| 855 _Spring2011 nitiallyInfected : boolean
- N __ Main.java 5/16/2012 12:30 PM 1AvA File 24 KB & : Replicatedshape <Shapeline =
. Researd
—— al : ShapeCral
4. Downloads .
5| Recert Places || ProfilingSimulation. java S/16/2012 12:30 PM JAVA File 9KB BgnancyStatus ; Statechart )
L esentation : ShapeToplevelPresentation
| Classes || Simulation. java 5/16/2012 12:30 FM JAvA File KB R~
| Supervisedstudents mnsition © TransitionMessags
. TE @nsitiond : TransitionRate
. Usask, nsitionz @ TransitionFate
4+ Dropbox @nsition : TransitionRate
| AgeStructured an}smons : TransitionR.ate
Dieskl y
B Desktop B new Replicatedshape <Shapeline =)
i new Shapeval() {...}

N_lerarles erson{Engine, ActiveObject, ActiveObjec
j Documents ethnicity _DefaultYalue_xjal{) : Ethnicity
@il Modeling projects nitialage_Defaultalue_xjall) : double
.J’- TMusic EInitiallyInfected_Defaultyalue_xjal() : b
=] Pictures ne_createShapewithstaticPropertiesiint
@)l Presentations - ne_Replication() : int 4 I I >|

Vensim models ne_SetDynamicParams_xjal{Shapeling, :’ -
— ~

) val_SetDynamicParams_xjal{Shapedival
E Videos ex_Defaultvalue_xjal() : Sex D
rcleSize) : double E a
'% Homegroup eatel) : void
i new ShapeTopLevelPresent ationGrol f;j @
SRR ﬂ LirrentAgel) : double L @
il mam IPerSDn.ja\.-'a j lew j awModelElements{Panel, Graphics2D, be “@

awModelElements_Functions _xjal{Panel,

Open |v| Cancel | awModelElements_Parameters_xjal{Pam X‘:“ Hjﬁ

4 [awModelElements_Plainariables_xjaliPs E‘f w
| ﬂ ﬂ | B drawModelElements_Statecharts_xjal{Pan 0
- = @  enterStatelshort, boolean) : void 4
(E Console 3 ® u;| A E-Ci-7 EIW « | 12:32 PM
! = |5f16/2012
e
| | T




Now Can Set Breakpoints in Main.java
or Elsewhere (Here: Person.java)

Filz Edit

Source  Refactor Mavigate Search Project Run Window Help

£ 7start |

-l S w3 -0-2%-%-|[B®E v | Pl sgaE|N | L G- G- 5 | %5 Debug |%
%5 Debug 23 [ i | S| = ¥ = 0| 5= outine 22 Eprojects\l i 2
=, Anylagic Application [Remete Java Applicati - 4 W W .
e ) LI —l
@ D;va at=pa hroad ! er'.«er oca- DSF' ) drawMadelElerments_Plainvariables_xjal(Pz
"o D:emodn Thread [AnwLogic presn?ntatlon rame manager ] {Running) dr awModelElements_Statecharts_xjal(Pan
i Thread [Destrov.Ja\:fa\-':VI].(Runnl:g) . . enterState{short, boolean) : wvoid
"o ThreaEl [AnyLogic simulation per orm.ance monitor] (Running) EstablishOffspringConnactionsBasedonMo
Thread [AwT-EventQueus-0] (Running) LI EstablishOFfspringLocationBasedonMather
9= variables | @5 Breskpoints 53 @Expressions} % % Y | 4 B & | Iy | & = 0o evaluateR.ateOF TransitionRate) : double
Oo onSirmat ler T Joubl - _I evaluateTimeoubOF Transition Timeout) ¢ di
0o VensHmSlmu atlTnCUntro er [line: 3??] —.rl'eseFlGame( ouble, String) executeActionOf(Statechart] : void
VensimTester [line: 80] - TestRun(int, Fle, Fil=) executedctionOF{TransitionMessage, Obje
O © wMLcontroller [ine: 247] - writeBasicDecisionTree(Element) . . .
executedctionOf(TransitionRate) : woid
O © #MLcontroller [ine: 355] - writeTreeMode(Element, TresMods) ianf A o
D & Main [entry] - IsClinicopen() executefctionOF{ Transition Timeout) © voic
O ¢ ¥ i P i _| exitState{shart, Transition, boolean, State
o Main [entry] - |ntern;30pu tatl;nﬁ.sSet() FertilityRatesgesexEthnicity{double, Sex,
" Person [entry] - PerformBirth) LI FinalizeDeath() : vaid
9 = = get_Maini) : Main

Person.java &4 Main.java T

Person mother = this;

Perzon offspring = get_Main() .add Population({double)
traceln("i haby has been bhorn! Eaby's 1id is
// establish connections of infant

o,

/¢ now position the baby to be close to the mother
EstablishOffspringlocationBasedOnMothersLocationioffspring,

"‘.-.I-i A

t to stop execution

ethnicity,
"+ offspring + " while the mother is

EstablishOffspringConnectionsEasedinMothersConnections (offspring,
[otherwise leads to stretching of mother's connections ace

getMamef(Statechark) @ String
getMameCF{TransitionMessage) : String
getMameOf(TransitionF.ate) : Skring
getMameCF{TransitionTimeout) : Skring
getMameCFStateishart) @ String
getPersistentShapedink) : Objeck
getStatechartOf{TransitionMessage) © Sta
getStatechartOf(TransitionRate) « Stakeck
getStatechartOf{ TransikionTimeout) © Stat 4 | | >|
IsInfected() : boclean b =
isInReproductiveears{double) | boolean
onChange() : woid [:]
onChange_ethnicity() : void E E
onChange_Initialaged) : woid
onChange_isInitiallyInfected) ; woid %‘j @
onChange_sex() : woid G @
onClickModelat(Panel, double, double, int, \@
# [
(1=~

RandomSex (], this.IzInfected()]:

"4 -this):

mother) ;

mother) 2

onClickModelak_Parameters_xjal{Panel, do
onClickMadalak_Plainvariables_xjal{Pansl,
onDestroy() : void

onReceive{Object, AgentContinuous2D) :

| of

POOCEDOPPPPOPPOOOOOOOOOOPRPOOOOCOOORPOEE

) . L)
- — PerformBirth) ¢ woid -
(E Console E3 ® @ | el = S i Eq 1| | 12:52 FM
! = |sf16/2012
J i Read-Only ‘ Smart Insert ‘ 525:1 J | )



Return to AnyLogic & Start Simulation
via Button Push

¥4 EclipseDebuggingExample : DebuggingSession - AnyLogic Advanced [EDUCATIONAL USE ONLY] =N o =<
[; el | (CRRE ™ | experiment; Eclip... | [ #% AnyLogic

EclipseDebuggingExample

Experiment setup page

‘ Run the model and switch to Main view ‘

Run: 0 ) 1de | Time: 0.00 | Simulation: Stop time not set | [ Memory: (|| 9o 530 ] | 0.0 sec




When Brea

Mavigate Search Project

Run  ‘Window Help

kpoint is Hit, Will See Reach
Point

£ _fstart|

ij' (==J|n_TnJ%‘O'QE‘%‘J@@E‘J"J“@’_{’S" ﬁj’ﬁ-Debug |%
*?Debug b SE Qutling &3 'L_:'—,,JProjectsw 5 B
El-¢® Daemon Thread [AnvLogic model execution thread] {Suspended (entry into method PerformBirth in Person)) ;I & Il_az }{ }sf @ = |
Person.PerFormBirth() I 526. o ) -+ @ drawModelElements_Plainvariables_xjaliPz
Persop..exe.cute.ﬂ.ctlonOF(Tran.5|t|0nT|meoE|t) line: 335 B drawMadslElements Statecharts sjal(Pan
Transition Timeout, executel) ine: nok available J & enterstate(short, boolean) | void
— Engine.n() lin?: nolt avalable ’ - & EstablishOffspringConnectionsBasedOnio
Engine .a(Engine) line: not avalable LI &  EstablishOffspringlocationEasedoniathet
9= variables | ®o Breakpoints &2 & Expressions} % 3% “u, | 5 B Cf’{} | J:_: e ¢ O - @ evaluateRabeOFTransitionRate) : double
o . - - - @ evaluateTimeoutOf(Transition Timeout) © di
\-'ens?mSlmuIatlo-nCDntroller [line: 3??] —-resel.:Game(doubleJ String) ;I @  executefictionOFtStatechart) : void
WensimTester [line: 0] - TestRuniint, File, Fils) &  executefictionOFtTransitionMessage, Obje
EMLController [Iine: 247] - writeBasicDecisionTree(EIement) & executsActionOFTransitiorRate) ; void
sMLController [line: 355] - writeTreefode{Element, TreeMode) &  executefictionOFtTransitionTimenut) | voic
Main [enitry] - IsClinicOpend) - @ exitState(short, Transition, boolean, State
Main [entry] - internPopulétion.ﬁ.sSet() — -~ & FertlityRatesgeSexEthniciey(double, Sex,
* Person [entry] - PerformBirth() LI & FinalizeDeath() : void
Person.java &3 Main.java 1 =0 @ get_Maing) : Main
@ getMameOf(Statechart) : Skring
ﬂ -~ @ getMameOf(TransitionMessage) : Skring
-~ @ getMameOf{ TransitionRate) : String
} < @ gekMarmeOF(TransitionTimeout) : Skring
-~ @  getMameOfstate(short)  String
i -~ @  getPersistentShapelint) : Cbjeck
woid ) -~ @ gekSkatechartOf TransitionMessage) : Sk
PerformBirch{ ] - @ getStatecharkOfi TransitionRate) : Stateck
-~ @  getStatechartOf TransitionTimeout) : Skat 4 | I >|
Person ‘mother .-= ‘this; =17 . . o ) - & IsInfected() : bodlean J} =
Person offspring = get_Main().add Population((double) 0, ethnicity, RandowSex(), this.IsInfected(]): =) - & isInReproductiveyears(double) : bonlean
traceln|("h baby has bheen born! - Baby's id i=s " 4+ offspring -+ " while the wother ‘i= " 4+ this); ® onChange() : void E]
/¢ establish connections of infant - & onChange_ethnicity( : void E E
EstablishOffspringConnectionsbBasedonMothersConnections (offspring, mother) ; - & onChange_Intialdgel) : void
4 now.position-the ba.bg.l to he close to the m?ther (othérwise leads to stretching of mother's connections acr - &  onChange_isTnitiallyInfected( ; void i:a @
EstablishOffspringlocationBasedOnMothersLocation (offspring, mother) & onchange_sex() : void % @
=@ onClickModelatiPanel, double, double, int, | =
} - @ onClickModelat_Pararmeters_xjal{Panel, dc i
o @ onClickModelak_Plainy ariables_xjal{Panel, x‘n [FQS
in _lj -~ @ onDestroy() : void ﬁ' B2
[l | 3 - @ onReceive(Object, AgentContinuous2D) : [(I’)"
[E Console &2 ® @5 | i = EW 4 - 12:52 PM
: = |5f16/2012
J 0 ‘ Read-Only ‘ Smart Insert ‘ 52611 J [




Can Single Step, Explore & Modify
Variable Contents, etc.

L 7start

e

File Edit Source Refactor Mavigabe Search Project Run  MWindow Help

jcs-Hal@ls-0-%-a-|B®™c ¥- P[4 ENE-0l-% G- - 5| %5 Debug

#5 Debug 52 (b= &Y | @ R = e T T 0|5 outine 2N 122 Projects} 5
- pﬁ Thread [AWT—Shutdown]_(Running) . -] o 13 R ¥ e w d |
E-af Dae;non Thr:acfl [.C\n;Ltohglclrnod:l;xecutlon thread] {Suspended) B drawModelElements_Plainvariables._jalp:
SrSOn, Far o .0 e N ) [ -~ @ drawModeElements_Statecharts_xjal{Pan
Person, executeActionOF TransitionTimeout) line: 335 o
. A line: niot avaiable LI < @  enterState{short, boolean) : woid
LransiionTimeout. exec te : - & EstablishOffspringConnectionsBasedOnta
. ) ) § =
()= Yariables 3 % Breakpmnts\l & Expressmns} S 8 - & EstablishioffspringlocationBasedOnMaother
Tare | Yalue - - @ evaluakeRateOf TransitionR.ate) © double
@ this Person (id=45) -~ @ ewaluateTimeoutOF{ TransitionTimeout) : dr
E @ mother Person (id=45) - @ executedctionOf{Statechart) | void
E a Enging (id=47) @ executeactionOf( TransitionMessage, Obje
A a EnvironmentZonkinuouszZD (id=56) - @ emecukedctionOf TranstionRate) © woid
@ appearanceTime 0.0 o @ execukedctionOf TransitionTimeout) © waic
= b Main {id=60) -~ @ exitStake(short, Transition, boolean, Skake
. LinkedList<Ex {id=61) - & FertilityRatesgesexEthnicity(double, Sex,
B C ndll — - & FinalizeDeathi) : void
@ circlesize 10.0 -~ @ gek_Main) : Main
@ color Color {id=72) -~ @ getMameOFSkakechart) @ String
= d Maing_Population_Class (id=76) @  getMameCf(TransitionMeassage) : String
a d B&, 6360863667524 - @  getMameOf(TransitionR.ate) : String
@ Delivery TransitionTimeout (id=4&) - @ getMamedF TransitionTimeout) © String
E e null -~ @ getMameOFsStatelshort) @ String
& 239,18606932080455 -~ @  getPersistentShapelint) : Ohject
@ ethnicity Person$Ethnicity (id=82) - - @ getStabechartOf{TransitionMessage) © Sta
Ll I | » - @ getStabechartOR{TransitionRate) : Stakech
- -~ @ getStatechartOf{ Transition Timeout) @ Stak o | | >|
ﬂ » = o @ IsInfected() : boolzan {, %
- @ islnReproductiveyears{double) ; boolean
Person.java &4 MMain. java \I =0 @ onChange() : void [:]
void ;I - @ onChange_sthniciby() « void E E
PerformBirthi ) { - & onChange_Initialagel) « woid 523 IE
- & onChange_isInitiallyInfected() : void !
Person mother = this; i - & onChange_sext) : woid Ga @
F‘erson ‘offspring = get Main() .add Population({double) ‘0, ethnicity, RandomSex (), this.IsInfected(}):=1 - @ onClickModelatiPanel, double, double, int, \&}‘ =
traceln(™Li baby has been born!  Baby's id is " 4+ offspring 4+ " while the mother is- " 4+ this): B onClickModelat_Parameters_xjal(Panel, dc
/f establish connections of infant - @ onClickModelak_Plainariables_xjal{Panel, o IF@
EstablishOffspringConnectionsBasedinMothersConnections (offspring, mother) ; hi -+ @ onDestroy() : void @' m
h | | 3 @ onReceivelObject, AgentCantinuousz0) : [(I"
]
- — - & PerformBirthe) @ void -
(E Console &3 % 0 | BT EW 0 | 12:54 FM
: © |sj16f2012
J 0 ‘ Read-Only | Smart Insert ‘ 52711 J w




Warning: Breakpoints are Not
Shown in Source Window —Just in
“Breakpoints” area



Press “Resume” to Continue —
Awaiting a Breakpoint

= Debug - C\Users\Mate\AnyLogicWorkspace'\EclipseDebuggingExample_BUILD\src.generated\abmmodelwithbirthdeath\Person.java - Eclipse E@
File Edit Source Refactor Mavigate Search Project Run  Window Help

Ol ®m -0~ @ v~ POAvEM -5~~~ &/ (35 Debug ) »

%5 Debug 2 (I &‘3'?3.@.@2%|_T5?| ¥ = 0| 5= outline 2 E{}sfoxtv‘:'lfl

Java HotSpot(TM) Client VM[localhost:8321] [@ - Q new ShapeGroup() {..} - “
® Thread [DestroylavaVM] (Running) - CurrentAge() : double &
& Daemon Thread [AnylLogic presentation frame manager] (Running) ) drawMeodelElements(Panel, Graphics2D,
& Thread [AnyLogic simulation performance meniter] (Running) 3 enterState(short, boolean) : void =
& Thread [AWT-EventQueue-0] (Running) EstablishOffspringConnectionsBasedOnl =]
52 Thread [AWT-Shutdown] (Running) EstablishOffspringLocationBasedOnMotl =
& Daemon Thread [AWT-Windows] (Running) evaluateRateOf(TransitionRate) : double v_
o Daemon Thread [AnylLogic ShapeControl action handler] (Suspended {exception RuntimeException)) evaluateTimeoutOf(TransitionTimeout) 4

= Main. TrlggerDebuggerCl line: 441

9= Variables | % Breakpoints 12 . & Expressions ®x % ® | == | e | = =08
[¥] 2 Main [line: 73] - Main -
2 Main [line: 76] - Main
2 Main [line: 323] - Main
2 Main [line: 345] - Main
[ © Main [line: 2421] - Main
@ MainClass [line: 12] - main(String(])
4@ Person [line: 518] - Person

executefctionOf(Statechart) : void
executefctionOf(TransiticnMessage, Ob
executeActionOf(TransitionRate) : void
executefctionOf(TransitionTimeout) : ve
exitState(short, Transition, boolean, State
FertilityRateAgeSexEthnicity(double, Sex,
FinalizeDeath() : void

get_Main() : Main
getNameOf(Statechart) : String
getNameOf(TransitionMessage) : String

m

@ Person [line: 520] - Person i getMameQf(TransitionRate) : String
getMameOf(TransitionTimeout) : String
Main(lass.java DefaultTracingFilter Main(Class.java DefaultTracingFilter Person.java % Main java 75 =8 getMameOfState(short) : String
- getPersistentShape(int) : Object

getStatechartOf(TransitionMessage) : 5t
getStatechartOf(TransitionRate) : Stateck
getStatechartOf(TransitionTimeout) : 5ta
IsInfected(] : boolean

void PerformBirth{ ) { islnReproductiveYears(double) : boolean
onChange() : void
onChange_ethnicity() : void
onChange_InitialAge() : void
onChange_isnitiallyInfected(] : void
onChange_sex(] : void
onClickModel&t(Panel, double, double, i

m

Person mother = this;

Person offspring = get_Main().add Population((double) 0, ethnicity, RandomSex (), this.IsInfected()):
traceln ("4 baby has been born! :‘aby's id-is " 4+ offspring + " while the mother is " + this):

/ -establish connections of -infan

Establls10ff5p1’11gCo'1'1ect10'15ﬂased0'1Mot1er5Co“nect10'13 {offspring, mother):;

oS DD OOOONFEESOEODO O DON

/ nmow position the baby to be close to the mother - (otherwise ‘leads to stretching of mother's connections ac i
Establls1fo5pr11gLocat10"F‘asedt}'ﬂ{ot'1er3]'_ocat,:|.o'1(offsprl'ig, mother) onDestray() : void
onReceive(Object, Agent) : void
1 - PerformBirth(]) : void -
] 1 3 « 1 3

o~ Writable SmartInsert | 516:1 Build Project



Example Breakpoint in Main

= Debug - C\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD'src.generated\abmmodelwithbirthdeathMain java - Eclipse EI@
File Edit 5ource Refactor Mavigate Search Project RBun Window Help

|n_|_o ﬁ'ﬁvgivgv e M= ¥ - MR - Ej; ?

E

La
35 Debug, i3 S EEN A A R T R s e x ¥=0
52 Thread [AWT-Shutdown] (Running) - @ add_Population(double, Ethnicity, Sex, b = =
5@ Daemon Thread [AWT-Windows] (Running) @ createl() : void 2
4 f# Daemon Thread [AnylLogic model execution thread] (Suspended (breakpoint at line 345 in Main)) create_Population_xjal(Person, int) : void
= Main.add_Population{double, PersonSEthnicity, Person$Sex, boolean) line: 345 drawModelElementsiPanel, Graphics2D, =
= Main.executefctionOf(EventRate) line; 289 evaluateRateOf(EventRate) . double =
= EventRate.execute() line: not available evaluateTimeoutOf(EventTimeout) : dou .
= Engine.h(] line: not available 3 executefictionOf(EventRate) : void =l
= Engine.a(Engine] line: not available executefctionOf(EventTimeout) : void 9;'
= EngineSa.run() line: not available il getEmbeddedObjects() : List< Object=
getFirstOccurrenceTime(EventTimeout)
9= Variables | % Breakpoints £ . &' Expressions x 5% 8, | + = <-f{;| hh| ¥ =0 getModeOf(EventTimeout) : int
2 Main [line 73] - Main - getMNameOf(ActiveObject) : String
2 Main [line: 76] - Main getMameOf{ActiveObjectCollection<?»)
& Main [line: 323] - Main getMameOf{EventRate) : String
2 Main [line: 345] - Main = getMNameOf(EventTimeout) : String
] © Main [line: 2421] - Main getMameOfShape(int) : String
@ MainClass [line: 12] - main(String[]) getPersistentShape(int] : Object
2 Person [line: 518] - Person getShapeEmbedded Object{int] : Object
2 Person [line: 520] - Person = getShapeReplication(int] - int
getShapeType(int) : int
m MainClass.java DefaultTracingFilter m MainClass.java m DefaultTracingFilter Person.java Mainjava &I ¥y =0 getShapeX(int, int) : double
# n rcreated embedded ckject - getShapeY(int, int) : double

L instantiate_Population_xjal(int) : Person
public Person add Population( double Initiallige, Person.Ethnicity ethnicity, Person.S5ex sex, boolean i=Init

int -index = -Population.size();
-~ - Person object = instantiate Population =xjal( index };

setup ‘parameters:

object.Initiallge = Initiallge;

ocbject.ethnicity = ethnicity:

ckject.sex = 3ex;

object.i=sInitiallyInfected = -isInitiallyInfected;

finish -embedded -object ‘creation

onChange() : void
oniChange_immigrantsPeryear() : void
onChange_initialPrevalenceOfInfection()

m

onChange_MeanLifespan() : void
onChange_offspringDistanceFromMothg
onChange_populationSize() : void
oniChange_prevalenceQflnfectionAmony
onClickModelAt{Panel, double, double, i

o onDestro void
create_PFopulation xjal( object, index ); y0

cbject.startc ()
return object;

onStartup() : void
remove_Population(Person) : boolean
set_immigrantsPerYear(double) : void
set_initialPrevalenceOflnfection(double) ~
] 1 3 4 n k

OO OO OFREPFPEEPFPOEDODOOOEOEODOOODO OO DO

o~ Build Project




Example Breakpoint in Person

= Debug - C:\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD\src.generated\abmmodelwithbirthdeath\Person.java - Eclipse

File Edit 5Source Refactor Mavigate 5Search Project Run

B®o

=
Ll

%¥ Debug 2

-

@ -0~ -q-

2 Thread [AWT-Shutdown] (Running)

52 Daemon Thread [AWT-Windows] (Running)
a f# Daemon Thread [AnyLogic model execution thread] (Suspended (breakpoint at line 518 in Person))

(=)= Variables

@

= Person.PerformBirth() line: 518

Window Help

= Person.executefctionOf(TransitionTimeout) line: 333

= TransitionTimeout.execute() line: not available

= Engine.h() line: not available
= Engine.a(Engine) line: not available
= EngineSa.run() line: not available

'@ Breakpoints £ &8 Expressions

2 Main [line: 73] - Main

2 Main [line: 76] - Main

2 Main [line: 3231 - Main

[] © Main [line: 2421] - Main

@ MainClass [line: 12] - main(String[])
2 Person [line: 518] - Person

2 Person [line: 520] - Person

[] © PodSchedule [line: 293] - PodSchedule

MainClass.java

void - "EstablishCffspringConnectionsBasedCnMothersConnections | Person offspring,

4

(ki

traceln ("4 ‘baby -has ‘been -born!

[J] DefaultTracingFilter

void  PerformBirth( ) {

Person mother -=-this;
Person offspring = get_Main().add Population | (double)
Baby's -id ‘iz " -+ -offspring ‘+ " ‘while ‘the mother iz -" -+ -this):
establish -connections -of -infant
EstablishCffspringConnectionsBasedOnMothersConnections (offspring, mother);

position -the -baby -to -be -close -to -the ‘mother

12 RabVy to be C

MainClass.java

EstablishOffspringlocationBasedOnMotherslocation (effspring,

1

DefaultTracingFilter

RandomSex (),

(otherwise

- ¥5 oo

% &

[d] Persan.java

-

LRI

w|FE

Person.java &2

Person mother -)

{

- =

this.IsInfected()):

m

m

5= Qutline 52

OO T FEF OSSO0 OO OO0 OO DD

=

5 (35 Debug )
RS o w7

Q new ShapeGroup( {.}
Currentfge() : double
drawhodelElements(Panel, Graphics2
enterState(short, boolean) : void
EstablishOffspringConnectionsBasedC
EstablishOffspringLocationBasedOnM
evaluateRateOf(TransitionRate) : doub
evaluateTimeoutOf(TransitionTimeou
executeActionOf(Statechart) @ void
executetctionOf(TransitionMessage, (
executedctionOf(TransitionRate) : voic
executeActionOf(TransitionTimeout)
exitState(short, Transition, boolean, 5t
FertilityRateAgeSexEthnicity(double, 5
FinalizeDeath() : void

get_Main() : Main
getMameOf(Statechart] : String
getMameOf(TransitionMessage) : Strir
getMameOf(TransitionRate) : String
getMameOf(TransitionTimeout] : Strin
getMameOf5tate(short) : String
getPersistentShape(int) : Object
getStatechartOf(TransitionMessage)
getStatechartOf(TransitionRate) : State
getStatechartCOf(TransitionTimeout)
IsInfected() : boolean
isinReproductiveYears(double) : boole
onChange() : void
enChange_ethnicity() : void
onChange_InitialAge() : void
onChange_islnitiallylnfected() : void

onChange_sex() : void
onClickModel&t(Panel, double, doubl
onDestroy() : void

onReceive{Object, Agent) : void
PerformBirth() : void

1

Build Project



Once at Breakpoint, Can Look at
Variables, Single Step, etc.

= Debug - C\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD\src.generated\abmmodelwithbirthdeath\Person.java - Eclipse E@
File Edit Source Refactor Mavigate Search Project Run  Window Help

M@ m -0~ Q- S@g - P EM: H-F~oEra -~ £ (3% Debug | ”

fﬁDebugE@ (= &3|§)_@_ﬁ%|i§?| ¥ = O|| 8% Outline &2 };{&SO&LVEE
52 Thread [AWT-Shutdown] (Running) [@ - ('} new ShapeGroup() {...} - s
& Daemon Thread [AWT-Windoews] (Running) = & CurrentAge() : double 2
o Daemon Thread [AnylLogic model execution thread] (Suspended (breakpeint at line 518 in Person]) @ drawModelElements(Panel, Graphics2D,
= Person.PerformBirth() line: 518 @ enterState(short, boolean) @ void =
= Person.executefctionOHf(TransitionTimeout) line: 333 & EstablishOffspringConnectionsBasedOnl =]
= TransitionTimeout.execute() line: not available & EstablishOffspringlocationBasedOnMotl -
= Engine.h() line: not available 3 ® evaluateRateOf(TransitionRate) : double =
= Engine.a(Engine) line: not available @ evaluateTimeoutOf(TransitionTimeout) C';'
= Enginefa.run() line: not available s @ executefctionOf(Statechart) : void
® executefctionOf(TransitionMessage, Ob
©9= Variables | 9 Breakpoints &3 63!:‘:F_xpressic:ns 3& w | B E <‘}==';>| J;—; ¥ =08 @ executeActionOf(TransitionRate) : void
2 Main [line: 73] - Main - @ executefctionOf(TransitionTimeout) : ve
2 Main [line: 76] - Main ©® exitState(short, Transition, boolean, State
2 Main [line: 323] - Main & FertilityRateAgeSexEthnicity(double, Sex,
[ @ Main [line: 2421] - Main 3 a FinalizeDeath() : void
@ MainClass [line: 12] - main(String[]) @ get Main(} : Main
2 Person [line: 518] - Person @ getMNameOfi(Statechart) : String
2 Person [line: 520] - Person @ getNameOf(TransitionMessage) : String
[[] © PodSchedule [line: 293] - PodSchedule L @ getNameOf{TransitionRate] : String
® getNameOf(TransitionTimeout) : String
m MainClass.java m DefaultTracingFilter m MainClass.java m DefaultTracingFilter Person.java Person,java xH »5 =08 ® getNameOfState(short) : String
- @ getPersistentShape(int) : Object
void -PerformBirthi| ) { @ getStatechartOf(TransitionMessage) : 5tz
@ getStatechartOf(TransitionRate) : Stateck
Person mother -= -this; @ getStatechartOf(TransitionTimeout) : 5ta
Perzon offspring = get_Main().add Population((deouble) -0, ethnicity, RandomSex (), this.IsInfected()): & IsInfected() : boolean
traceln ("A baby has been born! Baby's id is "+ -offspring -+ " ‘while the mother is-" -+ -this): " iﬂnReproductive‘r’ears(double} hoolean
establish connections -of -infant ® onChange() : void £
EztablishCffespringConnectionsBasedOnMothersConnections (offspring, mother) ; a onChange_ethnicityO void
:'.:'.-.'_::_:3'_:'_::'__:'_'_2 caz_ to "be :'_:32_ to-the rr.?“:'_'_e: lj::'.’.?:'.-."_sa ;?ada to-stretching -of mother's connections - acl &  onChange_InitialAge( : void
EstablishOffspringlocationBasedOnMothersLocation (offspring, mother); a onChange_ishnitiallyInfected() : void
& onChange_sex() : void
@ onClickModelAt(Panel, double, double, i
@ onDestroy(): void
void  -EstablishOffspringConnectionsBasedOnMothersConnections | Person offspring, Person mother ) -{ @ onReceive(Object, Agent] : void
- & PerformBirth(} : void -
] [ F 4 T 3

Ik Bead-Only Senart Insert 51827 Build Project



Variables Displayed

+ Debug - C:\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD\src.generated\abmmodelwithbirthdeath'Person.java - Eclipse E@
File Edit Source Refactor Navigate Search Project Run  Window Help

S HE B B0  SEE P cElete e 5 (5 Debug) »

w

35 Debug 52 e M| 2 eS| | e ¥ = 0|5 outline 22 e ¥ e w7 =0

p® Thread [AWT-Shutdown] (Running] - @'. new ShapeGroup() {..} - g

@ Daemon Thread [AWT-Windews] (Running) Currentfge() : double (2

o Daemen Thread [AnyLogic model execution thread] (Suspended (breakpoint at line 520 in Person]) drawModelElements(Panel, Graphics2D,
= Person.PerformBirth(]) line: 520 enterState(short, boolean) : void =
= Person.executefictionOf(TransitionTimeout) line: 333 EstablishOffspringCennectionsBased On! =]
= TransitionTimeout.execute(] line: net available EstablishOffspringLocationBasedOnMotl N
= Engine.h(] line: not available 2 evaluateRateOf(TransitionRate) : double «—"
= Engine.a(Engine] line: not available evaluateTimeoutOf(TransitionTimeout) &

executelctionOf(Statechart) : void
executelctionOf(TransitionMessage, Ob
executedctionOf (TransitionRate) : void
executedctionOf (TransitionTimeout) : we
exitState(short, Transition, boolean, State
FertilityRateAgeSexEthnicity(double, Sex,
FinalizeDeath() : void

get_Main() : Main
getNameOf(Statechart) : String
getNameOf(TransitionMessage) : String
getNameOf(TransitionRate) : String
getNameOf(TransitionTimeout) : String
getMameOfState(short) : String
getPersistentShape(int) : Obj
getStatechartOf(TransitionMessage) : 5t
getStatechartOf(TransitionRate) : Statech
getStatechartOf(TransitionTimeout) : 5ta
IsInfected() : boolean
isinReproductiveYears(double) : boolean

EngineSa.run() line: not available

= Variables i3 ®g Breakpoints @“-!"Expressions kxEH Y T O

Mame Value
@ this Person (id=61)
& mother Person (id=61)
@ offspring Person (id=064)

1 MainClass.java 1 DefaultTracingFilter 1 MainClass.java 1 DefaultTracingFilter Person.java Person.java &4 i =

ect

void - PerformBirth( -} {

Person mother = this;
Person offspring = get Main|().add Population( (double) 0, ethnicity, RandomSex (), this.IsInfected(}}:
traceln ("4 baby has been born! - ‘Baby's -id -is " -+ offspring + -" while -the mother is -" -+ -this);

/ -establish connections of -infant

m

onChange() : void
onChange_ethnicity(} : void
onChange_InitialAge() : void
onChange_isnitiallylnfected() : void
onChange_sex() : void
onClickModel&t(Panel, double, double, i
onDestroy() : void

onReceive(Object, Agent) : void
PerformBirth() : void =
4 1 b ] T 3

EstablishOffspringConnectionsBasedOnMothersConnections (offspring, mother);

now position the baby to be close to the mother  (otherwise leads to stretching of mother's connections -aca

EstablishOffspringlocationBasedCnMothersLocation (offspring, mother) ;

“wold  EstablishOffspringConnectionsBasedOnMothersConnections ( Person offspring, Person mother )

OO O FEEOEFrD OO OO0 OO0 OO DO

0* 1:1 Build Project




Terminating Execution from AnyLogic Console

ﬁ AnylLogic Advanced [EDUCATIONAL USE OMLY]

File

Edit View Model Window

%2 Project 32 | 4 Search

Help

= O || &) DebuggingSession & Main 2

EclipseDebuggingExample
3 Main
# Parameters
%5 Functions
4% Events
@ Environments
€5 Embedded Objects
[kg Analysis Data
@a Presentation
€ Person
€ DebuggingSession: Main
@a Presentation
€ ProfilingSimulation: Main
€ Simulation: Main

[l Problems &2

4

m

4

El Properties | El Console 53 | ® &H | #E~-r5-=0

(* populationSize
ﬂ Population [..]

A .
Jenvironment

(# offspringDistanceFromMather

(i) datasetInfective

(# initialPrevalenceOfInfection
( immigrantsPerYear 4«2 ImmigrantArrival  (# prevalenceOfInfectionAmonglmmigrants
(* MeanlLifespan

r Ervenu er
{3 TriggerDebugg

L1

anylogic config [Java Application] C:\Program Files (x86)\AnyLogic 8%jre\bin'javaw.exe (I'\| Terminate [::1?:09 PM)
Listening for transport dt_ socket at address: 8321
Threw & caught exception

Population
Population
FPopulation
Population
Population
Population
Population
Population
Population
Population

member root.Population[46] has died.
member root.Population[494] has died.
member root.Population[l66] has died.
member root.Population[727] has died.
member root.Population[l3] has died.
member root.Population[156] has died.
member root.Population[115] has died.
member root.Population[554] has died.
member root.Population[718] has died.
member root.Population[776] has died.

L&)

=8|me =|=0O

2

-

m

% Model &3

Parameter
Flow Aux ...
Stock Vari...
Event
Dynamic ...
Plain Vari...
Collectio...
Function
Table Fun...
Port
Connector
Entry Point
State
Transiticn
Initial Stat...
Branch
History St...
Final State

@@L, 0 M ERHOPTOESEWOOG

&
™
E
o
=3
3

ol, Action

ila Analysis

B Presentati...
@ Connectivi..

W Enterprise...

More Libraries..,

=1

g [



Eclipse is Now Detached

= Debug - C\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD\src.generated\abmmodelwithbirthdeath' Person.java - Eclipse EI@
File Edit 5ource Refactor MNavigate Search Project Run Window Help
= |"_T" Q- Qr  EESD 5 ¥ bt ML bt &7 | %% Debug ”

ﬁDebugKg & | | | o 7 = 0|8 outline 52 e }i{‘\f e ww ¥ 70O
E <terminated> Anylogic Application [Remote Java Application] & new ShapeGroup() {...} -
<disconnected>Java HotSpot(TM) Client VM[localhost:8321]

w]

tg

CurrentAge() : double
drawhModelElements(Panel, Graphics2D,
enterState(short, boolean) : void
EstablishOffspringConnectionsBased Onl
EstablishOffspringlocationBasedOnMotl
evaluateRateOf(TransitionRate) : double

< [ E @

evaluateTimeoutOf(TransitionTimeout)
executelfctionOf (Statechart) : void
executeActionOf(TransitionMessage, Ob

(9= Variables &2 ©g Breakpoints & Expressions sk E Y T 0 executedctionOf(TransitionRate) : void
executefctionOf(TransitionTimeout) : v
exitState(short, Transition, boolean, State
FertilityRateAgeSexEthnicity(double, Sex,
FinalizeDeath() : void
get_Main() : Main
getMameOf(Statechart) : String
getMameOf(TransitionMessage] : String
getMameOf(TransitionRate] : String
getMameOf{TransitionTimeout) : String

] MainClass.java ] DefaultTracingFilter ] MainClass.java ] DefaultTracingFilter Person,java Person.java &1 g =8 getNameOfState(short) : String

getPersistentShape(int] : Object
getStatechartOf(TransitionMessage) : 5tz
getStatechartOf(TransitionRate) : Stateck
getStatechartOf(TransitionTimeout) : 5ta
IsInfected() : boolean
islnReproductiveYears(double) : boolean

“vwoid  PerformBirth( -) {

Person mother = -this;
Person offspring = get Main().add Population((double) 0, ethnicity, RandomSex()}, this.IsInfected()):
traceln ("A baby has ‘been born! Baby's id is " + offspring + " while the mother is " -+ this):

/ -establish connections of -infant

onChange() : void
onChange_ethnicity(] : void
onChange_InitialAge() : void

m

EstablishOffspringConnectionsBasedOnMothersConnections (offspring, mother) ;

now position -the ‘baby to be close to the mother  (otherwise -leads to stretching of mother's connections - ac:

EstablishCffspringlocationBasedCnMoctherslocation (offspring, mother) : onChange_isinitiallylnfected() : void

onChange_sex() : void
onClickModelAt{Panel, double, double, i
onDestroy() : void

onReceive(Object, Agent) : void
PerformBirth() : void -
] T 3 ] n 3

“vwold EstablishOffspringConnectionsBasedOnMothersConnections( Person offspring, Person mother )

LTI T T I I T T TR T T R

g 1:1 Build Project



Remembering Breakpoints

* Note Eclipse does remember breakpoints from
session to session

* So breakpoints that set earlier in an anylogic
session will work again even after close eclipse

and restart it again

* Suggestions

— Consider creating a common breakpoints (e.g. at
Main.start)

— Disable and enable breakpoints rather than deleting
them



Example of Debugging Session

= Debug - U:\Classes\371_Spring2009\Project\Deliverable 4\Milestoned\newDevinewDevisrc\oneoak\ digduggui\MainWindow.java - Eclipse

File Edit Source Refactor Mavigate Search Project Run  Window Help

i CE |G B~ 0~ Q- &S &~ F R RA KRR

= %5 Debug &2 OB &= | = =
2, Anylogic Application [Remote Java Application]

I 1 Java HotSpot(TM) Client VM[localhost:8321] (Suspended)

7 o Daemon Thread [AnylLogic model execution thread] (Suspended)

FileQutputStream.writeBytes(byte[], int, int) line: not available [native method]
FileQutputStream.write(bytel], int, int) line: not available
Buffered QutputStream.flushBuffer() line: not available
Buffered QutputStream.flush() line: not available
PrintStream.write(byte[], int, int) line: not available
StreamEncoderwriteBytes() line: not available
StreamEncoderimplFlushBuffer() line: not available
StreamEncoder.flushBuffer() line: not available
OutputStreamWriter.flushBuffer() line: not available
PrintStream.write(String) line: not available
PrintStream.print(String) line: not available
PrintStream.printin{Object) line: not available
Utilities.traceln{Object) line: not available
Person.PerformBirth() line: 520
Person.executeActionOf(TransitionTimeout) line: 333
TransitionTimeout.execute() line: not available
Engine.h( line: not available

Engine.a(Engine) line: not available

EngineSa.run() line: not available

o Daemon System Thread [TimerQueue] (Suspended)

o® Thread [DestroylavaVM] (Suspended)

o Daemon Thread [AnyLogic presentation frame manager] (Suspended)
1® Thread [AnyLogic simulation performance monitor] (Suspended)
of® Thread [AWT-EventQueue-0] (Suspended)

o Thread [AWT-Shutdown] (Suspended]

o® Daemon Thread [AWT-Windows] (Suspended)

o Daemon System Thread [Java2D Disposer] (Suspended)

1 Daemon System Thread [Attach Listener] (Suspended)

1 Daemon System Thread [Signal Dispatcher] (Suspended)

o Daemon System Thread [Finalizer] (Suspended]

of® Daemon Systemn Thread [Reference Handler] (Suspended)
o Daemon Thread [Image Fetcher 0] (Suspended)

T0 100 100 100 000 0 000 000100000 100 100 00w 0 e e m




Another Route: Catching Exceptions
at Defined Places of Interest



Example Setup: Set up Function to
Trigger the Debugger

ﬁ AnyLogic Advanced [EDUCATIOMNAL USE OMLY] EI@

Eile Edit View Model Window Help

%2 Project 52 | 47 Search = O || &l DebuggingSession & Main &2 S0|me =|TO
EclipseDebuggingExample® o % Model 28
O Main (* populationSize 3
# Parameters . @ Parameter
'i'u Functions @ Population ] (1) datasetinfective O Flow Aux..
i':;r’ Events @Ienvironment [[] Stock Vari...
'@ Environments " £ Event
£ Embedded Objects (# offspringDistanceFromMather )
lkp. Analysis Data & Dynamic...
@ Presentation (* initialPrevalenceOflnfection 3 @ Plain Vari...
€& Person (* immigrantsPerYear éf, ImmigrantArrival — (#& prevalenceOflnfectionAmonglmmigrants fi# Collectio..
& DebuggingSession: Main @ Function
@ Presentation (* MeanLifespan 2 Table F
€ ProfilingSimulation: Main (@ TableFun..
g .
£ Simulation: Main @M [m] Port
DEE Connector
Za Entry Point
() State
i (‘ Transition
‘ 11 r *, Initial Stat...
= Properties &3 El Console = =8| < Branch
- . . History 5t...
{# TriggerDebugger - Function ® Y
(@) Final State
General Function body: @ Environm
Code try
Description i
throw new RuntimeException("arbitrary"):
catch (RuntimeException e)
f 01, Action
traceln("Threw & caught exception™): ila Analysis
B Presentati...
@ Connectivi...
[£! problems &2 ¥ =0 T Enterprise...

4 1 More Libraries...

-



In Startup Code for Model, Call Function

ﬁ Anylogic Advanced [EDUCATIONAL USE ONLY] E@

File Edit View Model Window Help

%2 Project 2 | 47 Search = O || &) DebuggingSession & Main 52 “0me »|(TAHA
EclipseDebuggingExample” o % Model 22
€3 Main (* populationSize
.'(‘3 Parameters Pararmeter

Flow Aux ..

Stock Vari...

- Population [..
l%; Functions 6 Ly [-] (¢) datasetinfective
W Events g, .
S jJenvircnment
'@ Environments @
€5 Embedded Objects (* offspringDistanceFromMother
|k Analysis Data

Event

Dynamic ...

@ Presentation (# initialPrevalenceOfInfection = Plain Vari...

g Person (* immigrantsPerYear é,‘?r ImmigrantArrival  (# prevalenceQfInfectionAmonglmmigrants Collectio...
DebuggingSession: Main Function
@ Presentation (™ Meanlifespan

Table Fun...

[x] ProfilingSimulation: Main
Port

3 Simulation: Main (3 TriggerDebugger

a0/ » 0 ArfERAOTESEWDOG

Connector
Entry Point
State
i Transition
] 1 & Initial Stat...
= Properties &2 | & Console ¥ =0 Branch
. . . Histery 5t...
€% Main - Active Object Class Y
Final State
General MName:  Main [Clignore Environm...
Advanced
Agent |:|Agent [ Generic
Parameters
— Startup Code:
Description - -
environment.deliverToRandom ("Infectc!™); ol‘ Action
TriggerDebugger () :|
Destroy Code: illa Analysis
B Presentati...
@ Connectivi..
[£! Problems &2 ¥ =0 W Enterprise...
] 1 3 More Libraries...

L |



Request Creation of Exception Breakpoint

AMEEEEE

=

@t.?'ﬁ{ﬁ-’\%@' ° o

Lo

Resumne
Suspend
Terminate
Step Into
Step Cwer
Step Return
Run to Line

Use Step Filters

Run
Debug
Profile

Profile History
Profile As

Profile Configurations...
Run History
Run As

Run Configurations...

Debug History
Debug As
Debug Configurations...

Toggle Breakpoint
Teggle Line Breakpoint

Toggle Method Breakpoint

Toggle Watchpoint
Skip All Breakpeints

Rermaove All Breakpoints

Add Java Exception Breakpoint...
Add Class Load Breakpoint...

All References...
All Instances...
Watch

Inspect

Shift+F5

Ctrl+F11
F11

Ctrl+5hift+B

Ctrl+Shift+N

Ctrl+Shift+1

&~

ava

Window Help

f‘i&

1]

on{ (dooble) 0,

(@D

DefaultTracingFilter

ethnicity,

G- Fl-e e~
(.

" &

Main.java

REandomSexi{),

Personjava &3 3

~ ample_BUILD\src.generated\abmmodelwithbirthdeath\Person java - Eclipse

NEEEIE

this.IsInfected()):

iz " + offspring + " while the mother is " -+ -this=s);

sConnections (offspring,

e mother

cation(offspring,

(otherwise

leads

mother) ;

to stretching

mother) ;

\MothersConnections ( Person offspring,

Writable

of mother's connecti

Person mother ) {

ons

Srnart Insert

s

=

=g

=8

ac

520:1

EE Cutline &3

o SPFFkFEPFSFEPFESLOLOOOSOTEEPDTOTOTOSTESTEEDOE

Bu

fo | sl

iy

ER¥ow--C

& new ShapeGroup() {...}
Currentfge() : double
drawMedelElements(Panel, Graphics2D,
enterState(short, boolean)
EstablishOffspringConnectionsBasedOnl
EstablishOffspringLocationBased OnMot!
evaluateRateOf (TransitionRate) : double
evaluateTimeoutOf(TransitionTimeout)
executefctionOf(Statechart) © void
executelctionOf(TransitionMessage, Ob
executefctionOf(TransitionRate) : void
executefctionOf(TransitionTimeout) : ve
exitState(short, Transition, boolean, State
FertilityRateAgeSexEthnicity(double, Sex,
FinalizeDeath() : void

get_Main() : Main
getMameCOf(Statechart) : String
getMameCOf(TransitionMessage) : String
getMameCOf(TransitionRate) : String
getMameCf(TransitionTimeout) : String
getMameOf5tate(short) : String
getPersistentShape(int) : Object
getStatechartOf(TransitionMessage) « 5t
getStatechartOf(TransitionRate) @ Statech
getStatechartOf(TransitionTimeout) @ 5ta
Isinfected() : boolean
isinReproductiveYears(double) : boolean
onChange() : void

onChange_ethnicity() : void
onChange_InitialAge() : void
onChange_isnitiallylnfected() : void
onChange_sex() : void
onClickModelAt{Panel, double, double, i
onDestroy() : void

void

onReceive(Object, Agent) : void
PerformBirth() : void

L] [

ild Project

-~

m

twf

b 1 T

2



Request as Breakpoint Regardless of
Handling

= Add Java Exception Breakpoint o || e
Choose an exception (7 = any character, * = any string) -
*Exception™

Matching items:

CJ MNullPointerException £
.C] RuntimebException - java.lang L4

GAAEStFECtEKEEPtiﬂn - com.vladium.util.exception - DigDug/lib/emma.jar

@A.ﬂlhstractlixceptiﬂn - comwladium.util.exception - DigDugFinal/lib/ermma.jar
G'qﬂhs.tractExceptiﬂn - comwvladium.util.exception - cmpt371 Teaml/tags/oldProject/dev/dist/lib/er
@'q.ﬂlhstractExceptiﬂn - comwladium.util.exception - cmpt371Teaml tags/oldProject/dev/lib/emma
GAAhstractExceptiﬂn - comwvladium.util.exception - cnpt2 71 Teaml/trunk/dev/lib/emma.jar
@'ﬁ'hlﬂstractﬁuntimelixceptiun - comwvladium.util.exception - DigDug/lib/emma,jar
GAAbstractHuntimeExceptiun - comwvladium.util.exception - DigDugFinal/lib/ernma.jar

-
7

GAAEStFEEtHUHtiFHEEKEEPtiﬂH - comuwvladium.util.exception - cmpt371Teaml/tags/oldProject/dev/d «

s |' ] r

Suspend on caught exceptions
Suspend on uncaught exceptions

B java.ang - [jre6]

@:J QK l ’ Cancel




Should Now be in List of Enabled Breakpomts

= Debug - C\Users\Nate\ AnyLogicWorkspace\EclipseDebuggingExample_BUILD\src.generated\abmmodelwithbirthdeath\Person java - Eclipse

File Edit Source Refactor Navigate Search Project Run  Window Help
il |G -0~~~ Q- S®S 5~ F
b3 Debug i3

E <terminated>Anylogic Application [Remote Java Application]
<disconnected=Java HotSpot(TM) Client VM[localhost:B321]

9= Variables | %o Breakpoints 3
¥ @ RuntimeException
Df{m MNullPointerException: caught and uncaught
[#1 ™8 RuntimeException: caught and uncaught
[] © CreateScenarioDialog [line: 436] - new &nonymous
[[] © HTMLLinksToFiles [line: 27] - main(String[])

[] © HTMLLinksToFiles [line: 29] - main(String[])

s Expressions

[J] MainClass.java [J] DefaultTracingFilter [J] MainClass.java [J] DefaultTracingFilter

volid - -PerformBirth{ ) {
Person mother = this;

Person offspring = get Main().
traceln[”A baby has -been born!
/ -establish connections of infant

add Population( (double) O,

L1 position the baby to be close to the

volid - - ‘EstablishOCffspringConnectionsBasedCnMothersConnections { -Person -offspring,

¥ v -and all of the mother's
1 [a T

B

ethnicity,

'y wise leads
Establls1[:-ffsprljgr_ocat.lo'ﬁased[}'ﬂ{ot.1ersr_ocat10'1(offsprljg, mother) ;

- - fb Qj - -

%

Main.java
J

RandomSex (),
Baby's id is " -+ offspring + " while the mother is " -+ this):;

E.Stablls".I.Dff.5]_::Il’lgCO']‘]ECth']S:‘ESEdD'lHDt'TI.EISCD".L‘TLECt-.‘LD".LS {offspring, rrotde:r] ;

Cconnections

%&# I w | BE

Person.java &4
d]

Person mother

19

»

) A

| |_v=ﬁ

[4le--o

this.IsInfected()):

tions a«

5% Qutline &2

F 2O OFEPFEPFSPErOeOeOeeOEOEED OO0 P

Bu

i (%5 Debug |

clJa s e W ¥=0
e. new ShapeGroup( {..} -
CurrentAge() : double
drawModelElements(Panel, Graphics2D,
enterState(zhort, boolean)
EstablishOffspringConnectionsBasedOnl
EstablishOffspringLocationBasedOnMot!
evaluateRateOf(TransitionRate) : double
evaluateTimeoutOf(TransitionTimeout)
executefctionOf(Statechart)
executeActionOf(TransitionMessage, Ob
executefctionOf(TransitionRate)
executefctionOf(TransitionTimeout) : ve
exitState(short, Transition, boolean, State
FertilityRateAgeSexEthnicity(double, Sex,
FinalizeDeath(} : void
get_Main() : Main
getNameOf(Statechart) : String
getMameOf(TransitionMessage) : String
getMameOf(TransitionRate) : String
getMameOf(TransitionTimeout) : String
getMameOfState(short) : String
getPersistentShape(int) : Object
getStatechartOf(TransitionMessage) @ Stg
getStatechartOf(TransitionRate) : Stateck
getStatechartCOf(TransitionTimeout) @ St
Islnfected(} : boolean
islnReproductiveYears(double) : boolean

void

void

void

onChange() : void =
onChange_ethnicity() : void
onChange_InitialAge() : void

onChange_isnitiallyInfected() : void
onChange_sex() : void
onClickModelAt{Panel, double, double, i
onDestroy() : void

onReceive(Object, Agent] : void
PerformBirth() ; void -
m = r

ild Project

=

e

< 5 E m



Back in Eclipse, the Debugger Should
have been Triggered & at Exception Handlel

(If not, close “Main.java” and double-click on topmost “stack frame” (Where Exception is triggered

= Debug - C\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD'src.generated\abmmodelwithbirthdeath\Main java - Eclipse EI | eS|
File Edit 5Source Refactor MNavigate Search Project Run  Window Help

£ - B i%-0-%-Q- S®™s - 5 Y S Ry S 5 (3 bebug »

:%fﬁ[}ebugsz O 5‘3|.@."§>.@%|_‘T§?| = = O|[ g% Outline &2 N&S{)Xl'vmﬁ

4 Java HotSpot(TM) Client VM[localhost:8321] - @ executefictionOf(EventTimeout) : void = )E
5@ Thread [Destroy)avaVM] (Running) @ getEmbeddedObjects() : List< Obj @

& Daemon Thread [AnyLogic presentation frame manager] (Running) 1 getFirstOccurrenceTime(EventTimeout)
@ Thread [AnyLogic simulation performance maonitor] (Running) 3 getModeOf(EventTimeout) : int =
@ Thread [AWT-EventQueue-0] (Running) getNameCQf(ActiveObject) : String =]
5@ Thread [AWT-Shutdown] (Running] getNameOf(ActiveObjectCollection=<7>) -
& Daemon Thread [AWT-Windows] (Running) getNameOf(EventRate) : Stri ‘/'
4 Daemon Thread [AnyLogic ShapeControl action handler] (Suspended (exception RuntimeException)) getNameOf(EventTimeout) v

getNameOfShape(int) : 5

= Main.TriggerDebugger() line: 441

—— = getPersistentShape(int) : O t
()= Variables | % Breakpoints &2 . &7 Expressions 5 v | B B <’==‘;>| o | ¥ =0 getShapeEmbeddedObject(int) : Object
v @ RuntimeException " getShapeReplication(int) : int
*,J,r MullPointerException: caught and uncaught E getShapeType(int) : int
v ?g RuntimeException: caught and uncaught getShapeX(int, int) : double
o CreateScenarioDialog [line: 436] - new Anonymous getShapeY(int, int) : double
O HTMLLinksToFiles [line: 27] - main(String[]) instantiate_Population_xjal(int) : Person
O HTMLLinksToFiles [line: 29] - main(String[]) onChange() : void
© HTMLLinksToFiles [line: 38] - main(String[]) onChange_immigrantsPerYear() : void
© HTMLLinksToFiles [line: 38] - main(String[]) i onChange_initialPrevalenceOflnfection()
onChange_MeanLifespan() : void
[4] MainClass.java [J] DefaultTracingFilter [4] MainClassjava [J] DefaultTracingFilter [d] Person.java [d] Mainjava &2 Py = onChange_offspringDistanceFromMathe
'/ ‘User functions ---——- e - onChange_populationSize() : void

onChange_prevalenceOfInfectionAmong
onClickModelAt(Panel, double, double, i
onDestroy() : void

onStartup() : void
remove_Population(Persen) : boolean

void  TriggerDebugger( ) {

try
{ set_immigrantsPerYear{double) : void
set_initialPrevalenceOfInfection(double)
set_MeanLifespan(double) : void
set_offspringDistanceFromMother{doub

throw new -RuntimeException ("arbitrary"™)

catch  (RuntimeException e)

t set_populationSize(int) : void

set_prevalenceOflnfectionAmonglmmig
setupParameters_Population_xjal(Person
start() : void

TriggerDebugger() : void -

traceln ("Threw & caught exception™):

PO E SO QOO OOOOSTOSTOCTEFEREREERrrOE OO COOOOOOO®

4 [ 4 T I



Using the
AnyLogic Built-in Debugger



Running the Debugger

% AnylLogic Professional [EVALUATION USE ONLY]

File Edit View Model

@-BHE Y|

Window Help

x o [ %~ O v| 4" B Get Support...

o[- (W]

o (e

?2 Projects S@] =8 a Main [. € SR Agent Based Metworks / Simulation = 5H
@ SIR Agent Based Networks €% SIR Agent Based Metworks / MonteCarlo |~
€ Main package Sir e — — - [l
(l’é’ Parameters import jawva.sgl.Connection;
Cﬂb Functions import java.sgl.SQLException:
(& networkTypeToString . . - A .
I . import java.util.ArraylList;
é,g Enmvll:rreo:d::nit};ects import j:ava.ut?l.nrrays;
. import java.util.Calendar;
[kp. Analysis Data . . - -
K import java.util.Collection;
B Presentation import java.util.Collections;
ﬂ Person import java.util.Comparator;
€ simulation: Main import java.util.Currency:
€3 MonteCarlo: Main import java.util.Date;
import java.util.Enumeration;
import java.util.HashMap;
import jawva.util.HashSet;
import jawva.util.Hashtabkle;
import java.util.Iterator;
import java.util.LinkedList;
import java.util.Listc;
import java.util.Listlterator;
import java.util.Locale;
import java.util.Map;
< 1 | » import java.util.Random;
imrart Gawa nrdl Sar s s
[Z! Problems 2 * ¥ =0 b »
Description Locat.. =] Properties El Console i3 *x Sﬁ| Exe @'—E @I@w #E~r5~=0
<terminated> anylogic config [Java Application] C:\Pragram Files (x86)\AnyLogic 6 Professional\jre\bin\javaw.exe (Nowv 1, 2010 1:19:13 AM)
a
Ll m 3

[ Palette &2 =0

| % General

@ Parameter

é Event

@ Dynamic Event
) Plain Variable
@J Collection

@ Function

‘.% Table Function
[w] Port

"2, Connector
@ Envircnment

Ly Systern Dynamics
IB Statechart

“3, Actionchart

ila Analysis

@ Presentation
3D

E;IS Controls

@ Connectivity

§ Pictures

£3 3D Objects

W Enterprise Library
& Pedestrian Library
&2 Rail Yard Library

'-J.:'F Palettes...

Read-Only Smart Insert 16: 26

Insert T
Space

Insert T

Motebooks



Running the Models

ﬁ AnyLogic Professional [EVALUATIOMN USE ONLY]

File Edit View Model Window Help

FREER A | < i 3~ Q| | @ Getsupport.
%5 Debug 2 = O || % Breakpoints &2 | © = O |16d= Variahles 2 | 6 Fynressions = O | & palette 2 =8
- . . . .
| H SIR Agent Based : Simulation - AnyLogic Professional [EVALUATION USE ONLY] EI@ 3l
@ Thread [AWT-Windows] (Rui _— | o | o #E Amlogie |
s® Thread [AWT-Shutdewn] (Ru
s® Thread [AWT-EventQueue-0 t
5@ Thread [AnyLogic simulatior SIR Agent Based Model of Disease Diffusion mic Event
& Thread [DestroylavaVM] (Rui Varisble
& Thread [AnylLogic presentatic .
i — Model parameters Description ctien
@l Main EM .
tion
Total population: 200 We distinguish between three different states of a person: Susceptible, i
k. - . ~ Infectious and Recovered. To reflect the factthat some people are E Function
package 51T Fraction intitially infected: 0.05 already infected at the beginning of the simulation, the agent
import java. statechart entry point has a branch Initiallylnfected. The choice of the
import java Contact rate 5.0 | contacts per day initial state is probabilistic and is based on a global model parameter . 7
Va. . F tinitiallylnfected. ector
Infect - 0.05 ercentinitiallylnfecte
A . H Fy— The transition to the state Infectious models the event of disease being cnment
import java. Average illness duration: 15.0] days passed to the agentfrom a sick persan. In the madel tarms the trigger
import java. — - of that transition is a message "Infection”. Once in the Infectious state,
i D :I Layout type: Ring - the agent is able to pass the disease to others, therefore we are
import java. : . interested in his contacts. We assume that ContactRate is constant Dy .
— - s P r 1 wihile in the Infectious state, and we can use internal transition Contact m Lhynamics
4 L 3 import java. Network type: _Random =) that will be repeatedly taken until the agent recovers. Inthe action of
- import java. that transition the agent chooses another agent fram the people that hart
o i = B s P - . he knows (this is defined by the social netwoik), and sends him the
2 Projects &2 import jawva. Links per agent: 10 message "Infection”. However, as not every contact results in infection hart
import java. i i i . being passed, message is sentwith the probability InfectionProbability, cha
SIR Agent Based Networks - £ Gav Maximum link distance: which isyet another global parameter. If the message reaches an agent
Q Main HIpOTL Java. Percent of long distance links: 0.05 who is already infectious or recovered, itis ignored. Finally, the sz
.y import java. — transition Recovery iz a timeout that should model the illness duration.
U# Parameters i - M: 2 )
@ F - import java. This maodel allows you to explare the dynamics of disease diffusion in tation
1 Functions i X X
_ import java. these types of netwodk
u networkTypeTo . ., Run th del = Based on distance — people are linked if the (geographical) dstance
G . import java. unine made betwzen them is not mare than a given value,
'\dh—’ Envirenments import java. = Random — a person is linked to a random subset of the population.
Ermbedded Objects i X = Small World (Watts 19997 — maost links are neighbors, but there is a ols
R import dava. certain percent of long-range links. To establish neighborhood
[li Anal}rﬂs Data 4 people can be placed e.g. on a virtual ring ectivit:,'
@ P tati = Scale Free (Barabasi, Albert 1992) — some people are "hubs" with
us Hresentation El Properties E T lots of connections and some are "hermits”. This type of network
‘3 Person P is build using a preferential attachment algorithm where a =
i ) ) = = probability of a new person links to the existing people is
G Simulation: Main anyloglc conflg [ava - propartional to the number of links those people already have. :)jects
. 7 = Ring Lattice — each person is linked to a fixed number of his closest
€% MonteCarlo: Main ! 3 : i "
Anvlogic and this model is (c) XT Technologies, www. anyvlogic.com zzhgnhebcotr:dogeulonﬂ?.. This type of network is most distant to the fully prise Library
The experiment design follows the paper: trian Library
Hashir Rahmandad and John Sterman. Heterogeneipy and Network Shuchure in the Dvmamics of Diffision: Comparing Agent-Based and .
Differential Equation Models, MANAGEMENT SCIENCE Fol. 54, No. 5, May 2008, pp. 0951014 grd Library
«[o T ] 3 e es...
Run: 0 © Ide | Step: - | [ | EPS: 0 | FPS: 0.0 | Memory: | @ | o.0sec




Setting a Breakpoint

8% AnyLogic Professional [EVALUATION USE ONLY]

File Edit View Model

B-CHE 9|4

Window Help

X B@E-0-| P

Q) o [100%

C&| "|HE|%@%% @ Get Support...

[E=N N =
5 (35 Debug ) ?

%5 Debug &2 =0
|

& Thread [AWT-Windows] (Rui
& Thread [AWT-Shutdown] (Rt
& Thread [AWT-EventQueue-0
& Thread [AnyLogic simulatior
& Thread [DestroylavaVM] (Rui
& Thread [AnyLogic presentatii

O Breakpoints &3 l

IR

© networkTypeToString : Function - Body [relative line: 1]

&= Variables &3 l‘%‘jﬂ Expressions|

3

&l Main &2 l Mainjava

=08

4

-

SIR Agent Ba-

| Properties i l = Console|

v =2 H

@ networkTypeToString - Function

General Function body:

) Main
@# Parameters
@3 Functions
(@ networkTypeToS
@ Environments
5 Embedded Objects
lhg Analysis Data
B Presentation
& Person
0 Simulation: Main
€3 MonteCarlo: Main

] m »
%2 Projects 2’5] = 0| code
@ SIR Agent Based Metworks Description

@ switch( tvpe )} {

case Environment.NETWCORK USER DEFINED:

return "Custom";
case Environment.NETWORK RANDOM:
retorn "Random™;

case Environment.NETWORK ALL IN RANGE:

return "Based on distance";

case Environment.NETWORK _RING LATTICE:

retorn "Ring lattice™;

case Environment . NETWORE _SMALL WORLD:
retorn "Small world"™:

case Environment.NETWORK SCALE FREE:
return "Scale free";

defamnlt: return "Unknown":

}

[ Palette 22 =0

| %3 General |

Parameter
Event

Dynamic Event
Plain Variable
Collection
Function
Table Function
Port

Connector rd

BLrERNOPOIERE

Environment

2, System Dynamics
'B Statechart

0&. Actionchart

ila Analysis

@ Presentation
.30

B Controls

O Connectivity

Eﬂ Pictures

g 30 Objects

T Enterprise Library
ﬁ Pedestrian Library
&5 Rail Yard Library

o7 Palettes...

Selection

X=-489, ¥=308




When we Hit the Breakpoint...

ﬁ AnyLogic Professional [EVALUATION USE ONLY]

File Edit View Model Window Help
@ ~=HE | b 4 mb [ma :tﬁ - v| & @GetSupport...
%5 Debug &2 = O || % Breakpoints 2 | C1>_'| 9 3 = O||69= Variables 52 | 67 Expressions =
Ok | 3 = @ @ networkTypeToString : Function - Body [relative line: 1] @ this (sir_agent_based_networks.Main) : (id=46)
@ Thread [AWT-Windows] (Rui @ type (int):1
& Thread [AWT-Shutdewn] (Ru
52 Thread [AWT-EventQueue-0
& Thread [AnyLogic simulatior
2 Thread [DestroylavaVM] (Rui
o® Thread [AnylLogic presentatii d L
= Main.networkTypeToStri 6] Main =1 Mainjava 53 = H
= Main.getShapeText(int, ir n
Presentable(Main).alint, i
Presentable(Maﬁn).drlaWS. String
Presentable(Main).a(int, i networkTvpeToString( int tvpe ) {
Presentable(Main).draws
Presentable(Main).drawP | |2 switeh (| type ) {l
PanelSd.run(] line: -1 case Environment.NETWCRK_USER_DEFINED:
52 Thread [AnyLogic model exe return "Custom"”;
o m b case Environment.NETWORE RANDOM:
- retorn "Random"™;
2 Praojects &3 H|| case Environment.NETWORK_ALL IN_RANGE:
SIR Agent Based Networks retorn "Based on distance";
© Main case Environment .NETWORK RING LATTICE:
'?'5 Parameters return "Ring lattice";
@ . case Environment .NETWORE SMALL WCRLD:
1@ Functions — -
G networkTypeTo return "Small world"™:
P P case Environment.NETWORK SCALE FREE:
'@ Environments . - - . - T
£ Embedded Objects 9 !
b Analysis Data El Properties 52 | & Console ¥ =08
B Presentation N
& Person @ networkTypeToString - Function
& Simulation: Main ~
€3 MonteCarlo: Main General Mame:  networkTypeToStrin [¥] Show name [ |Ignore Public  [¥] Show at runtime
yp 9
Code E
Description Access: | default - [ static
Returntype: (D woid () boolean (D int (0 double @) String () Other: String
] T ] b i
Eiimetinm aranmmante:
Read-Only Smart Insert 559:17

E=N FR =
i ”

[ Palette &2

&
[n]
i
=]
]
B

Parameter
Event
Dynamic Event
Plain Variable
Collection
Functicn
Table Functicn
Port

Connector &

BTN OPTOERG

Envirchment

L, Systern Dynamics
I'.}) Statechart

01, Actionchart

ila Analysis

@ Presentation
&30

%'8 Controls

@r Connectivity

¥ Pictures

Fg 3D Objects

W Enterprise Library
@' Pedestrian Likrary
&5 Rail Yard Library

EEF' Palettes...




Components to Direct Execution

E‘! AnylLogic Professional [EVALUATION USE OMLY]
File Edit Yiew Model Window Help

F-2 H B | ' *x oo (e ¥ v D v| 4" @ Get Support..
% Debug 2 — O || ® Breakpoints &3 = .:;>_.| e % —C
[ | i @ networkTypeToString : Function - Body [relative line: 1]

¥ Thread [AWT-Windo

p® Thread [A‘f‘.‘T-Shuth\]‘%’

g8 Thread [AWT-EventQueue-0

p® Thread [Anylogic simulatior

¥ Thread [DestroylavaWM)] (Ru

o#® Thread [Anylogic presentati

Main.networkTypeT o5tri 5] Main =1 Mainjava £2
Main.getShapeText(int, ir
Presentable(Main).alint, i
Presentable(Main).draws
Presentable(Main).alint, i
Presentable(Main).draws

Presentable(Main).drawP || 2@ switch({ type )} {

1

String
networkIypeToString( int type ) {

Panelid.run() line: -1 case Enviromment . NETWORE USER DEFINED:
@ Thread [AnyLogic model exe return "Custom"; - -
4 m F case Environment.HETWORE EANDOM:
. : = retorn "Random":
2 Projects 20 = case Environment.NETWORE ALL IN RANGE:
SIR Agent Based Networks retuorn "Based on distance”;
ﬂ Main case Environment . NETWOREE RING LATTICE:

?‘_‘3 Parameters retorn "Ring lattice™;
@5 Functions caze Environment .NETWORE SMATI. WORLD:
@ retorn "Small world"™:

i# networkTypeT
@ " rt YPeIOl case Environment.NETWORK SCALE FREE:
" Emvirenments . e - - . -

€0 Embedded Objects .




Visible (“In-Scope”) Variables

(= Variables 57 | &Y Expressions
- | @ this (sir_agent_based_networks.Main]) @ (id=46)
O typelint):1

(= Variables 3 &1 Expressions - O

4 | @ this (sir_agent_based_networks.Main) : (1d=46)

root

>

>

>

>

=

b (doublef]) : (id=52)

E n (java.text.DateFormat) : (1d=54)

¢ ¢ ¢ B B & BB D QOO DO

_MInfecticusD5_autolpdatebvent_xjal (com.x).anylogic.engine.Bve
_plet_autcUpdatebvent_xjal (com.xy.anylegic.engine.EventTimeou
_plot_expression(_dataSet_yjal (com.x.anylogic.engine.analysis.D:
_plot_expressionl_dataSet_xjal (com.x.anylogic.engine.analysis.D:
_plot_expression2_dataSet_xjal (com.x.anylogic.engine.analysis.Dz
a (com.x].anylegic.engine.Engine) : (1d=70)
AveragelllnessDuration (double) : 15.0

b {(com.x).anylogic.engineActiveObject) : null

€ (Type N/A) : null

ContactRate (double) : 5.0

d (com.x).anylegic.engine.ActiveObjectCollection<?=] : null

e (java.util.LinkedHash5et< com.xj.anylogic.engine.DynamicEvent:
envirenment (com.x).anylogic.engine.EnvirenmentCeontinuous2 D]
Fractionlnitiallylnfected (double) : 0.05

Infectivity (double) : 0.05
m 3

-
=
—_



Exploring Composite Variable Values in
the Debugger

(9= Variables i3 | &7 Expressions = 0O

4 @ this (sir_agent_based_networks.Main) @ (id=48) -
4| B b(double[]): (id=52)

[0] (double) : 0.9999995295309971
[1] (double) ;: 57.15623566585292
[2] (double) : -59.58796035547549
[3] (double) : 14136097974741746
[4] (double) : -0.49191 38160976202
[5] (double) : 3.209464998481189E-5
[6] (double) : 4.652362892704858E-5
[7] (double) : -9.837447530487956E-5
[8] (double) : 1.580887032249125E-4
[9] (double) ; -2.1025444172410488E-4
[10] (double) : 21743961811521 265E-4
[11] (double) : -1.643181065367639E-4
[12] (double) : 8.441822398385275E-5
[13] (double) : -2.6190838401581408E-5
[14] (double) : 3.6899182653531625E-6

B n (java.text.DateFormat) @ (id=54) -
F] Il I

m

[0.99993595999935571, 57.156235065860252, -59.557926035547543, =



Inspecting Composite Variables

(= Variables |5 Expressions &3 sy E{:| % — 0
= "type+l



Changing Variable Values During
Debugging

ﬂ Mew watch expression =l @

Expression

1:1-,-"5:&=3|

| Enable

] | | Cancel




Stepping into Auto-Generated Code

ﬁ AnylLogic Professional [EVALUATION USE ONLY]
File Edit View Model Window Help

F-2HG |
%5 Debug 2 =0
0k | 3 (2%

3@ Thread [AW'I'-Window
3@ Thread [AW'I'-Shutdow

p® Thread [AWT-EventQueue-0
p& Thread [AnyLogic simulatior
p& Thread [DestroylavaVM] (Rui
o Thread [AnyLogic presentati
= Main.getShapeText(int, ir
Prezentable(Main).afint, i
Prezentable(Main).draws
Prezentable(Main).afint, i
Prezentable(Main).draws
Prezentable(Main).drawP
PanelSd.runi) line: -1

«[om r

Yo Projects 32 =0

SIR Agent Based Metworks
¥ Main
%# Parameters
%5 Functions
(@ networkTypeTo
’r;i; Environments
€5 Embedded Objects
[hg Analysis Data
@ Presentation
&9 Person
3 Simulation: Main
€4 MonteCarlo: Main

x oin nl\nﬁ‘ﬁ'|{f'
| c:>_-| 2 3 = O| 9= Variables 2% | &1 Expressions

@ this (sir_agent_based_networks.Main) : (id=46)
@ _shape (int): 15

@ index (int) : 0

Q:*, Get Support...

S Breakpoints 3
@ networkTypeToString : Function - Body [relative line: 1]

& Main =] Mainjava &3
case textl2: return "Infectivity:™;
case textl3: return
formatc ( AverageIllnessDuration } + " days"
case textld: return "Average illness duration:™;
case textl5: retorn
networkTyvpeToString( environment.getNetworkTIvpe () )
case textlé: retorn "Network type:":
case textl7: return
environment . getConnectionsPerfAgent |
case textlf: return "Links per agent:";
case textld: retunrn "Maximuom link distance: ";
case text20: retorn
environment.getConnectionRange ()
case textl2l: retorn "Percent of long distance links:":
4

& Properties 2 | B Console

@ networkTypeToString - Function

General Mame:  networkTypeToString Show name  [|Ignore Public Show at runtime
Code
Description Access: | default - [T] Static
Return type: () void (0 boolean D) int (0 double @) String  (©) Other: String
Frimetinm armnimmante
Dt el oo T e e b CCM .14

=0

m

[E=N N =
£ (35 Debug|

[® Palette 52 =0
% General aa

@ Parameter

£ Event

@ Dynamic Event

) Plain Variable

%8 Collection

{(# Function

(& Table Function

[ Port

"B, Connector &
@ Environment

L, System Dynamics
I'-}) Statechart

%3, Actionchart

illa Analysis

@ Presentation
&30

&s Controls

Gp Connectivity

£§ Pictures

8 3D Objects

W Enterprise Library
@ Pedestrian Library
&5 Rail Yard Library

0P Palettes...



Seeing Result of Expression Evaluation

()= Variables 52 &7 Expressions = 0
- @ this (sir_agent_based_networks.Main) : (id=46)
O type (int): 3
Note that this doesn’t update immediate — may
need to switch stack frames in the “Debug” method
To see the update



